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wherein the dashed lines, A, B, D, E, F, 2, G f R 3 , and R 5 are as defined below, and pharmaceutical compositions 
containing them. 
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Description 

Background of the Invention 

s This invention retat s to certain pharmaceutical^ activ substituted heterocyclic derivatives, pharmaceutical com- 

positions containing them and methods of administering them to subjects in need of their corticotropin releasing factor 
antagonist activity. 

The substituted heterocyclic derivatives claimed in this case exhibit activity as corticotropin releasing factor CRF 
antagonists. 

10 CRF antagonists are referred to in U.S. Patents 4,605,642 and 5,063,245, which relate, respectively, to peptides 

and pyrazolones, and were issued, respectively, on August 12, 1986 and November 5, 1991. They are also referred 
to in the following: PCT Patent Application PCT/IB95/00439, which designates the United States and was filed on June 
6, 1 995; PCT Patent Application PCT/IB95/00373, which designates the United States and was filed on May 1 8, 1 995; 
U.S. Patent Application 08/448,539, which was filed in the PCT on Nov. 12, 1993 and entered the U.S. national phase 
is on June 14, 1 995; U.S. Patent Application 08/481 ,41 3, which was filed in the PCT on November 26, 1 993 and entered 
the U.S. national phase on July 24, 1995; and U.S. Patent Application 08/254,820, which was filed on April 19, 1995. 
All the foregoing patents and patent applications are incorporated herein by reference in their entireties. 

The importance of CRF antagonists is discussed in the literature, ejj., as discussed in U.S. Patent 5,063,245, 
which is incorporated herein by reference in its entirety. A recent outline of the different activities possessed by CRF 
20 antagonists is found in M. J. Owens et al ., Pharm. Rev. , Vol. 43 , pages 425 to 473 (1991), also incorporated herein by 
reference. Based on the research described in these two and other references, CRF antagonists are effective in the 
treatment of a wide range of stress-related illnesses, such as depression, anxiety, headache, irritable bowel syndrome, 
inflammatory diseases, immune suppression, Alzheimers disease, gastrointestinal diseases, anorexia nervosa, hem- 
orrhagic stress, drug and alcohol withdrawal symptoms, drug addiction, infertility, head trauma, stroke, and stress- 
es induced infections in humans and animals. 

Summary of the Invention 

The present invention relates to compounds of the formula 
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or a pharmaceutical^ acceptable salt thereof, wherein 
the dashed lines represent optional double bonds; 

A is nitrogen or CR 7 ; 

B is -NFPR2 -CR 1 R2R10, -C(=CR 2 R 11 )R\ -NHCR 1 R 2 R 10 , -OCR 1 R 2 R 1 <>, _ S CR1R2R10 ) _c R 2 R 10 NHR i 

-CR2R10OR1 , -CR2R10SR1 or -COR 2 ; 
JljsjTitrpgen and is single bonded to all atoms to which it is attached, or D is carbon and is either double bonded 

to E in formulas I and II or double bonded to the adjacent carbon atom common to both fused rings in formula III, 
^orjlis CH and is single bonded to E in formulas I and II; 
^ E is, nitrogen , CH or carbon; 

F is oxygen, sulfur, CHR 4 or N R 4 when it is single bonded to E and F is n itrogen or CR 4 when it is double bonded to E; 

G, when single bonded to E, is hydrogen, C r C 4 alkyl, -S(C r C 4 alkyl), -OfC r C 4 alkyl), NH 2 , -NH(C r C 4 alkyl) or 

-N(C 1 -C 2 alkyl)(C r C 4 alkyl), wherein each of the C r C 4 alkyl groups of G may optionally be substituted with one 

hydroxy, -0(C r C 2 alkyl) or fluoro group; G, when double bonded to E, is oxygen, sulfur or NH; and G, when E is 

nitrogen and double bonded to D or F, is absent; 

R 1 is hydrogen, C r C 6 alkyl optionally substituted with one or two substituents R 8 independently selected from 
hydroxy, fluoro, chloro, bromo, iodo, C r C 4 alkoxy, CF 3 , -C(=0)0-(C r C 4 )alkyl, -OC(=0)(C r C 4 alkyl), -OC(=0)N 
(0^4 alkyl)(C n -C 2 alkyl), -NHCO(C r C 4 alkyl), -COOH, -COO(C r C 4 alkyl), -CON H(C r C 4 alkyl), -CON(C r C 4 
alkyl)(C r C 2 alkyl), -S(C r C 4 alkyl), -CN, -N0 2 , -SO(C r C 4 alkyl), -S0 2 (C r C 4 alkyl), -S0 2 NH(C 1 -C 4 alkyl) and 
-S0 2 N(C 1 -C 4 alky!)^ -C 2 alkyl), wherein each of the C<, -C 4 alkyl groups in the foregoing R 1 groups may optionally 
contain one or two double or triple bonds; 

R 2 is C r C 12 alkyl which may optionally contain from one to three double or triple bonds, aryl or (C r C 4 alkylene) 
aryl, wherein said aryl and the aryl moiety of said (C r C 4 alkylene)aryl is selected from phenyl, naphthyl, thienyl, 
benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidinyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 
pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl, oxazolyl and benzoxazolyl; C^-Ce cycloalkyl or (C r C 6 alkylene) (C 3 -C 8 
cycloalkyl), wherein one or two of the carbon atoms of said cycloalkyl and the 5 to 8 membered cyctoalkyl moieties 
of said (C r C 6 alkylene)(C 3 -C 8 cycloalkyl) may optionally and independently be replaced by an oxygen or sulfur 
atom or by NZ 2 wherein Z 2 is selected from hydrogen, C r C 4 alkyl, benzyl and C r C 4 alkanoyl, and wherein each 
of the foregoing R 2 groups may optionally be substituted with from one to three substituents independently selected 
from chloro, fluoro, hydroxy and C r C 4 alkyl, or with one substituent selected from bromo, iodo, C r C 6 alkoxy, -OC 
(=0X0, -Qe alkyl), -OC(=0)N(C r C 4 alkyl)(C r C 2 alkyl), -S(C r C 6 alkyl), amino, -NH(C r C 2 alkyl), -N(C r C 2 alkyl) 
(C r C 4 alkyl), -N(C r C 4 alkylJ-CO-fC^ alkyl). -NHCO(C r C 4 alkyl), -COOH, -COOfC,-^ alkyl), -CONH(C r C 4 
alkyl), -CON(C 1 -C 4 alkyl)(C 1 -C 2 alkyl), -SH, -CN, -N0 2 , -SO(C r C 4 alkyl), -SO^C^ alkyl), -S0 2 NH(C r C 4 alkyl) 
and -SC^NfC^ alkyl)(C r C 2 alkyl); 

-NR!R 2 or CR 1 R 2 R 10 may form a saturated 3 to 8 membered carbocyclic ring which may optionally contain from 
one to three double bonds and wherein one or two of the ring carbon atoms of such 5 to 8 membered rings may 
optionally and independently be replaced by an oxygen or sulfur atom or by NZ 3 wherein Z 3 is hydrogen, C r C 4 
alkyl, benzyl or C t -C 4 alkanoyl; 

R 3 is hydrogen, C r C 4 alkyl, -0(C r C 4 alkyl), chloro, fluoro, brom , iodo, -CN, -S(C r C 4 alkyl) r -SO^C^ alkyl) 
wh rein each of the (C r C 4 alkyl) moieties in th foregoing R 3 groups may ptionally be substituted with one 
substituent R 8 s led dfr m hydroxy, fluoro and (C r C 2 alkoxy); 

each R 4 is, independently, hydrogen, (C r C 6 alkyl), fluoro, chtoro, bromo, iod , hydroxy, cyano, amino, nitro, -O 
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cJ^h !?t££S a ^ ,> .Jf7x* C ^f ,Ky0 * * S(C, " C< alky,) ' ■ S ° (Cl " C4 a,kyl) ' -SP^Ci^ alkyl. -CO( Cl -C 4 alkyl). 
-C(=0)Hor-C(=0)0(C r C 4 alkyl),wher in each of the (C,-C 6 alkyl) and (C,-C 4 alkyl) moi ties in the for going R* 
gr ups may optionally contain ne or two double or triple bonds and may optionally be substituted with one ortwo 

Mu^Ifu^f end9ntly S6leC,ed ,rom hydroxy " • °i -°3 alkox * «^e«hyteniino. methylamino, ethylamino. 
-NHC(=0)CH 3 . flu ro chloro. C^ 3 thioalkyl, -CN. -COOH, -C(=0)0(C,^ alkyl), -C(=0)( Cl .C 4 alkyl) and - N0 2 ; 
R s is phenyl, naphthyl, thienyl, benzothienyl. pyridyl, quinolyl. pyrazinyl, furanyl, benzofuranyl, benzothiazolyl ben- 
zisothiazofyl. benzisoxazolyl, benzimktezolyl. indolyl, benzoxazofyl or C 3 -Ce cyctoalkyl wherein one or two of the 
carbon atoms of said cyctoalkyl rings that contain at least 5 ring members may optionally and independently be 
replaced by an oxygen or sulfur atom or by NZ« wherein 7* is hydrogen, C,-C 4 alkyl or benzyl; and wherein each 
of the foregoing RS groups is substituted with from one to four substituents R« wherein one to three of said sub- 
strtuents may be selected, independently, from chloro, C, -C 6 alkyl and -OfC, -C 6 alkyl) and one of said substituents 
r™?^ f ™ bromo ' iodo ' to""* " CN ' -° F 3. -NOa, -NHa, -NHfC,^ alkyl), -N(C,-C 2 alkyl)(C r C 6 alkyl). 
e^ (C, " C4 ^ ^MPi"^ alkyl), -COOH. -SO^HfC-C, alkyl). -SO^C^ aJkyVfL-C, alkyl 
?n -NHSOjfC,-^ alkyl), -S(C,-C 6 alkyQ and -SOjfC,-^ alkyl). and wherein each of the C r C 4 alkyl and 
c,-c 6 alkyl moieties m the foregoing RS groups may optionally be substituted with one or two substituents inde- 
pendently selected from fluoro. hydroxy, amino, methylamino, dimethylamino and acetyl; 
RJ is hydrogen, C,-C 4 alkyl. halo (e^, chloro, fluoro, iodo or bromo), hydroxy. -0(C.-C 4 alykl), -C(=0)(C<-C.. 
alkyl). -C(=0)0(C r C 4 alkyl). -OCF 3 . -CF3, -Cr^OH or -CH^C,-^ alkyl); ' * ' ( M 1 4 

R 10 is hydrogen, hydroxy, methoxy or fluoro; 
R 11 is hydrogen or C,-C 4 alkyl; and 

Z is NH, oxygen, sulfur. -N(C r C 4 alkyl). -NC(=0)(C,-C 2 alkyl). NC(=0)0(C 1 -C 2 alkyl) or CR'3R« R , 3 
R are independently selected from hydrogen, trifluoromethyl and methyl with the exception that one of R13 and 
R 14 can becyano; 

with the proviso that: (a) in the five membered rings of structures I. II and III, there can not be two double bonds 
adjacent to each other; and (b) when R 4 is attached to nitrogen, it is not halo, cyano or nitro. 

Examples of more specific embodiments of formula I, II and III are the following, wherein A B G Z R 3 R 4 and 
R 5 are defined as above, X is IMR 4 , O, S or CR 4 and R 25 is hydrogen, (C,-C 4 )alkyl or CF 3 . ' ' ' 





6 



EP 0 778 277 A1 





EP 0778 277 A1 




30 



3$ 



45 



SO 



55 




40 The compounds of formulas I, II and III may contain one or more chiral centers and may therefore occur in different 
isomeric forms. The inventbn includes all stereoisomers and diastereomers of such compounds of formulas I, II and 
III, including racemic and optically active mixtures thereof. 

This invention also relates to the pharmaceutically acceptable acid and base addition salts of compounds of the 
formulas I, II and III. Examples of such pharmaceutically acceptable acid addition salts are the salts of hydrochloric 
acid, p-toluenesulfonic acid, maleic acid, fumaric acid, citric acid, succinic acid, salicylic acid, oxalic acid, hydrobromic 
acid, phosphoric acid, methanesulfonic acid, tartaric acid, di-p-toluoyl tartaric acid, and mandeiic acid. Examples of 
such pharmaceutically acceptable base addition salts are the salts of the alkali metals and alkaline earth metals. 

More specific embodiments of this inventbn include compounds of the above formulas I, II and III wherein: R 1 is 
C n -C 6 alkyl, which may optionally be substituted with one hydroxy, fluoro, CF 3) or C, -C 4 alkoxy group and may optionally 
contain one double or triple bond; and R 2 is benzyl, C^-C B alkyl, which may optionally contain one double or triple bond, 
wherein said C r C 6 alkyl and the phenyl moiety of said benzyl may optionally be substituted with one fluoro, CF 3 , C,- 
C 2 alkyl, -C 2 alkoxy or chloro group. 

Other more specific embodiments of the invention include compounds of formulas I, II and III wherein R 3 is methyl, 
ethyl, chloro or methoxy; R 4 is methyl, ethyl or trifluoromethyl; G is hydrogen, methyl, ethyl, or E=G is C=0, C=S; R* 
is phenyl, pyridyl, pyrimidyl which is substituted with mor than two substituents independently selected from C,-C 4 
alkyl, -0(C r C 4 alkyl), (C r C 4 alkylJ-O-fC^ alkyl), CF 3 , OCF 3 , -CHO, (C r C 4 alkyl)-OH t CN, CI, F, Br, I and NO* 
wherein each f the foregoing (C t -C 4 ) alkyl groups may optionally contain one double or tripl bond. 

Other mor specific mbodiments of the invention include compounds of the formulas I, II and III wher in A is N, 



8 



EP0778 277 A1 



CH or CMe. 

Examples f preferred compounds of this invention are: 
2,53-trimethyl-7-(1 -propyto^ 

1 -(1 - thylpropyl)^-me%M-(2 l 4 l 6^rimethyIphenylamino}-1 ,3-dihydro-imidazo[4,5-c]pyridin-2-one; 
9-(1 -ethylpropyl)-2-me%l^-(2^ 

1 -(1 -ethylpropyO-e-methyU-tS.^e-trimethylphenoxyJ-l ,3Kiihydro-imida2oI4,5-c)pyridin-2K)ne; 

1 -(1 -ethylpropyO-e-methyM^^.e-trtmethylphenoxy)-! H-imidazo[4,5-c]pyridine; 

1 -(1 -e%lprcpyl)-3,6<iimethyM-(2,4 I 6-trimethylphenoxy)-1 ,3Hdihydro-imidazo(4 1 , 5<]pyridin-2-cne; and 

1 -(1 -emy!propyl)-3 l 6^imethyM-(2,4,6-trimethylphenylamino)-1 ,3-dihydrc-imidazo[4,5-c]pyridin-2^one. 

Examples of other compounds of this invention are: 

[2,6<JrmethyM-(2 1 4,6-trimethylphenoxy)4hien[3 ( 2Kflpyrimidin-7-yl]diethylamine; 

[2,6^imethyl-4-(2A6-trimethylphenoxy^^ 

[2,6«iimethyM-(2 t 6«JimethyM^hlorcph^ 

[2,6-dimethyl-4-(2,6<Jimethyl-4-chlorophenoxy)-thien [3,2-d]pyrimidin-7-yI]ethyl-propylamine; 

[2,6Kiime%M-(2,6Kiimethyl^-to 

[2,6-dimethyl-4-(2,6^imethyM-brc™^^ 

[2-methyl-4-(2,4,6-trimethylphenoxy)-thien[3 l 2-d]pyrimidin-7-yl] diethyl-amine; 
3-(1-ethylprc^yl)-2,5^imethyl-7-(2,4.64rimethyIphenoxy)-thien [2,3-c]pyridine; 
[3-(1-ethylpropyl)-2,5^imethyl-^ 

3-(1-ethylprc9yl)-2,5<limethyl-7-(2,4,6-trimethylphenoxy)4uro[2 ) 3<]pyridine; 
[3-(1^thylpropyl)-2,5^imethyl-furo[2^ 

[1 -(1 -ethylpropyl)-2 l 6-dimethyl-4-(2,4,6-trimethylphenoxy)-1 H-pyrrolo[3,2-c]pyridine; 

[1 -(1 -ethylpropyl)-2,6^dimethyl-1 H-pyrrolo[3 1 2-c]pyridin-4-yG-(2 l 4,6-trimethylphenyl)amine; 

[1 -(1 -ethylpropyl)-3,6-dimethy|.1 H-pyrrolo[3,2-c]pyridin-4-yl]-(2 1 4 ) 6-trimethylphenyl)amine; 

[1 -(1 -ethylpropyl)^6-methyl-1 H-pyrrolo[3,2-c]pyridin-4-yl]-(2 ( 4,6-trimethylphenyl)-amine; 

[1 -(1 -ethylpropyl)-6-methyl-4-(2,4,6-trimethylphenoxy)-1 H-pyra2olo[4 ( 3-c]pyridine; 

[1 -(1 -ethylpropyl)-3,6<limethyl-4-(2 l 4,6-trimethylphenoxy)-1 H-pyrazolo[4,3-c]pyridine; 

[1 -(1 -ethylpropyl)-3,6Kiimethyl-1 H-pyrazolo[4,3^]pyridin-4-yl]-(2 ( 4,6-trimethylphenyl)amine; 

[1 -(1 -ethylpropyl)-6-methyl-1 H-pyrazolo[4 ) 3-c]pyridin-4-yl]-(2,4,6-trimethy!phenyl)-amine; 

[3-(1-ethylpropyl)-5-methylisoxazo^^ 

[3-(1-ethylpropyl)-5-methylisoxazolc^ 

[3-(1^thylpropyl)-5-methylisothiazolo[4 l 5^pyrimidin-7-yl]-(2 I 4,6-trimethylphenyl)amine; 
[3-(1^thylpropyl)-5-methylisothia2olo[5,4K:]pyridin-7-yO-(2 l 4 I 6-trimethyiphenyl)^mine^ 
diethyl-[5^e%l-7-(2,4,64rimethylphenoxy)-isothiazol(i5,4^lpyridin-3-y0amine; 
N3,N3<liethyH5-methyl-N7^ 

N3,N3-diethyl-[5-methyl-N7-(2,4,6-trimethyiphenyl)-isoxzolo [5,4-c] pyridin-3,7-diamine; 
1 -(1 -ethylpropyl)-6-methyl-4-(2,4 t 6-trimethylphenoxy)-1 H-[1 ,2 l 3]triazolo(4 1 5-c]pyridine; 
1 -(1 -ethylpropyl)-6-methyl-4-(2 ) 4,6-trimethylphenylsulfanyI)-1 H-[1 ,2,3Jtriazolo[4 1 5-c]pyridine; 
3-(1 -ethylpropyl)-1 l 5-dimethyl-7-(2,4 ( 6-trimethylbenzyl)-1 H-pyrrolo[2,3-c]pyridine; 
3-(1 -ethylpropyl)-1 ,5-dimethyi-7-(2,4,6-trimethylbenzyl)-1 H-pyrrolo[3,2-d]pyrimidine; 

5- (1 -ethylpropyl)-3,6-dimethyl-1 -(2 A6-trimethy!phenoxy)-pyrrolo[1 ,2-c]pyridine; 
N6,N6-diethyl-3,7-dimethyl-N1 -(2,4,6-trimethylphenyl)-pyrrolo[1 ,2-a]pyraztne-1 ,6-diamine; 

6- (1 -ethylpropyl)-3,7-dimethyl-1 -(2,4 l 6-trimethylphenoxy)-pyrroto[1 ,2-a]pyrazine; 

1 -(1 -ethylpropyl)-6-methyl-4-(2,4,6-trimethyiphenoxy)-1 H-[1 ,2,3]triazolo[4,5-c]pyridine; 

diethyl-[37Kiimethyl-N1-(2A6-trime^^ 

[1-(e%lpropyl)-3jKiimethyMmidaz^^ 

7- Bromo-1 -(1 •ethyl-propyl)-6-methyl-4-(2,4,6-trimethyl-phenoxy)-1 H-[1 ,2,3Jtriazolo[4,5K;]pyridine; 
1 -(1 -Ethyl-propyl)-6,7-dimethyl-4-(2 ) 4 l 6-trimethyl-phenoxy)-1 H-[1 ,2,3]triazolo[4,5^c]pyridine; 

1 -(1 -Ethyl-propyl)-6-methyl-4-(2,4,6-trimethyli)henoxy)-1 ,3<lihydropyrrolo-[3 t 2-c]pyridin-2-one; 

1 -(1 -Ethyl-propyl)-6-methyl-4-(2,4,6-trimethy!-phenoxy)-1 H-pyrrolo[3,2<]pyridine; 

1 -(1 -Ethyl-propyl)-6-methyl-4-(2 ) 4 l 6-trimethyl-phenoxy)-2,3^dihydro-1 H-pyrrolo[3,2-c]pyridine; 

1 -(1 -Ethyl-propyl)-6-methyl-4-(2,4,6-trimethyl-phenoxy)-1 H-imidazo[4,5<]pyridin-2-ylamine; 

1 -(1 *Ethyl-propyl)-3,6-dimethyl-4-(2,4 f 6-trimethyl-ph noxy)-1 ,3-dihydro-pyrrol [3,2-c]pyridin-2-one; 

1 -(1 -Ethyl-propyl)-3,3 f 6-trim thyl-4-(2,4,6-trimethyl-phenoxy)-1 ,3-dihydro-pyrroloI3,2-clpyridin-2-one; 

1 -(1 -Ethyl-propyl)-3,3,6-trimethy l-4-(2 l 4,6-trimethyl-phenoxy)-2,3-dihydro-1 H-pyrrolo[3,2<]pyridine; 
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1 -(1 -Ethyli>ropyi)-3 ) 6^imethy^(2 1 4,6^rimethyI-phen xy)-1 H-pyrroio[3,2<]pyridine; 

1 -(1 -Emyl-propyl)-2^ethQxy-3,6KjimethyM-(2,4,6-trim thylphenoxy)-l H-pyrrolc{3,2<]pyridin ■ 

[1 -(1 -Ethyl-propyl)-6-methyM H-[1 ,2,3Jtriaz lo[4,5-c]pyridin^-yl].(2 I 4 ( 6-trimethylphsnyI)-amine; ' 

4-(4-Bromo-2,6-dimethyl-phenoxy)-l -(1 -ethyl-pr pyl)-6-methyM H-oxazolofM-cJpyridin^-one; 

1 -(1 -Ethyl-propyl)-^ethyl-4.(2 l 4,6-trimethyl-phenoxy)-1 H-oxazol [5,4<]pyridin-2-one; 

1 -(1 -Etoyl-propyl)-3,6-dimethyl-4-(4^hlc^ H-pyfroIo[3,2-c]pyridine; 

1 -(1 -Ethyl-propyl)-3,6<Jimethy^ H-pyrroto[3,2<]pyridine; 

1 -(1 -Emyl-propyl)-3,6^imethyl-4-(4-i-propyl-2 t 6-dimethyl-phenoxy)-1 H-pyrrolo[3,2-clpyridine; 

1 -(1 -Ethyl-propyl)^ ) 6Klimethyl^-(4-t^utyl-2 l 6KJimethy|.phenoxy)-1 H-pyrrolo[3,2-c]pyridine; ' 

1 -(1 -Ethyl-propyl)-3,6<limethyl-4-^ H-pyrrolo[3,2-c]pyridine; 

1 -(1 -Ethyl-propyl)-3,6<limethyl-4-(4-propyl-2,6<lrmethyl^henoxy)-1 H-pyrrofo[3 t 2<]pyridine; 

1 -(1 -Ethyl-prcpyl)-3,6-dimethyl-4-(4-triflu^^ H-pyrrolo[3,2-c]pyridine; 

1 -(1 -Etayl-propyl)-3,6-dimethyl-4-(4-metho H-pyrro!o[3,2<]pyridine; 

1 -(1 -Emyl-propyl)-3,6Klimethyl-4-(4-hydroxym8thyl-2,6KJimemyli)hGnoxy)0 H-pyrrolo[3,2<] pyridine; 

1 -(1 -Emyl-propyl)-3,6-dimethyl-4-(4-for^^^^ H-pyrrolo[3,2-c]pyridine; 

1 -(1 -Emyl-propyl)-3,6KiimethyM-(2-bromo-4-i-propyl-phenoxy)*1 H-pyrrolo[3,2-c]pyridine; 

1 -(1 -Emyl-propyl)-3 l 6<Jimethyl-4-(2 ) 4-dimethyl-phenoxy)-1 H-pyrroto[3,2-c]pyridine; 

1 -(1 -Ethyl-propyl)-3-ethyl^-methyM-(2,6Klimethyl-4H:hloro-phenoxy)-1 H-pyrrolo[3 t 2-c]pyridine; 

2-[4-(4-Chlorch2,6-dimethyl-phenoxy^^ -yQ-butan-1 -ol; 

2-[4-(4-brorro-2 ( 6Hdimethyl^ 

2-(4-(4-i-propyl-2,6-dimethyl-phenoxy)-3,6^^ 

2-[4-(4-Ethyl-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyrrolo [3,2<]pyridin-1 -yl]-butan-1 -ol; 
244-(4-trifluoromehtyl-2,6^^ 

2-[4-(2-brorrK>-4-i-propyl-phenoxy)-3 l 6Kjimethyl-pyrrolo[3 I 2-c]pyridin-1 -yl]-butan-1 -ol. 

Whenever reference is made herein to C r C 6 alkyl, a straight or branched chain alkyl of one to six carbon atoms 
is meant, such as methyl, ethyl, isopropyl, t-butyl or hexyl. 

Whenever R2 or R5 is a heterocyclic group, attachment of the group is through a carbon atom. 

Whenever reference is made herein to C r C 4 alkyl or C r C 6 alkyl which 'may contain one double or triple bond- 
in the definitions of FT and R* it is understood that at least two carbons are present in the alkyl for one double or triple 
bond. r 

Whenever reference is made herein to halo or halogen, fluoro, chbro, bromo or bdo is meant unless indicated 
otherwise. 

This invention also relates to a pharmaceutical composition for the treatment or prevention of (a) a disorder, the 
treatment of which can be effected or facilitated by antagonizing CRR including but not limited to disorders induced or 
facilitated by CRF, or (b) a disorder selected from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, 
pain, asthma, psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive-compulsive disorder- 
post-traumatic stress disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood disorders 
such as depression, including major depression, single episode depression, recurrent depression, child abuse induced 
depression, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; fatigue syndrome; stress-induced 
headache; cancer; human immunodeficiency virus (HIV) infections; neurodegenerative diseases such as Alzheimer's 
disease, Parkinson's disease and Huntington's disease; gastrointestinal disorders such as ulcers, irritable bowel syn- 
drome, Crohn's disease, spastic colon, diarrhea, and post operative ilius and colonic hypersensitivity associated with 
psychopathological disturbances or stress; eating disorders such as anorexia and bulimia nervosa; hemorrhagic stress- 
chemical dependencies and addictions dependencies on alcohol, cocaine, heroin, benzodiazepines, or other 
drugs); drug and alcohol withdrawal symptoms; stress-induced psychotic episodes; euthyroid sick syndrome* syndrome 
of inappropriate antidiarrhetic hormone (ADH); obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal 
damage leg., cerebral ischemia such as cerebral hippocampal ischemia); excitotoxic neuronal damage; epilepsy; 
cardiovascular and heart related disorders including hypertension, tachycardia and congestive heart failure; stroke-' 
immune dysfunctions including stress induced immune dysfunctions^, stress induced fevers, porcine stress syn- 
drome, bovine shipping fever, equine paroxysmal fibrillation, and dysfunctions induced by confinement in chickens, 
sheering stress in sheep or human-animal interaction related stress in dogs); muscular spasms; urinary incontinence- 
senile dementia of the Alzheimer's type; multiinfarct dementia; amyotrophic lateral sclerosis; osteoporosis; psychos^ 
cial dwarfism; and hypoglycemia in a mammal, including a human, comprising an amount of a compound of the formula 
I. II or III, or a pharmaceutical ly acceptable satt thereof, that is effectiv in the treatment or prevention of such disorder, 
and a pharmaceutical^ acceptable carrier. 

This invention also relates to a pharmaceutical composition for the prev ntion or pr mature births in a mammal, 
including a human, comprising an amount of a compound of the formula I, II r III, or a pharmaceutically acceptable 
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saft thereof, that is effective in the pr v ntbn of such disorder, and a pharmaceutical^ acc ptable carrier. 

This inv ntion further includes a method for the treatment or prevention of (a) a disord r, the treatment of which 
can b effected or facilitated by antagonizing CRF, including but not limited to disorders induced or facilitator by CRF, 
or (b) a disorder s lected from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, 
psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive^compulsive disorder; post-traumatic 
stress disorder; sleep disorders induced by stress; pain perception such as fibromyalgia; mood disorders such as 
depression, including major depression, single episode depression, recurrent depression, child abuse induced depres- 
sion, and postpartum depression; dysthemia; bipolar disorders; cyclothymia; fatigue syndrome; stress-induced head- 
ache; cancer; human immunodeficiency virus (HIV) infections; neurodegenerative diseases such as Alzheimer's dis- 
ease, Parkinson's disease and Huntington's disease; gastrointestinal diseases such as ulcers, irritable bowel syn- 
drome, Crohn's disease, spastic colon, diarrhea, and post operative ilius and colonic hypersensitivity associated with 
psychopathological disturbances or stress; eating disorders such as anorexia and bulimia nervosa; hemorrhagic stress; 
stress-induced psychotic episodes; euthyroid sick syndrome; syndrome of inappropriate antidiarrhetic hormone (ADH); 
obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal damage (e.g.. cerebral ischemia such as cer- 
ebral hippocampal ischemia); excitotoxic neuronal damage; epilepsy; cardiovascular and heart related disorders in- 
cluding hypertension, tachycardia and congestive heart failure; stroke; immune dysfunctions including stress induced 
immune dysfunctions ^e^, stress induced fevers, porcine stress syndrome; bovine shipping fever, equine paroxysmal 
fibrillation, and dysfunctions induced by confinement in chickens, sheering stress in sheep or human-animal interaction 
related stress in dogs); muscular spasms; urinary incontinence; senile dementia of the Alzheimer's type; multiinfarct 
dementia; amyotrophic lateral sclerosis; chemical dependencies and addictions (e^, dependencies on alcohol, co- 
caine, heroin, benzodiazepines, or other drugs); drug and alcohol withdrawal symptoms; osteoporosis; psychosocial 
dwarfism and hypoglycemia in a mammal, including a human, comprising administering to a subject in need of said 
treatment an amount of a compound of the formula I, II or III, or a pharmaceutical acceptable salt thereof, that is 
effective in treating or preventing such disorder. 

This invention also relates to a method of preventing premature births in a mammal, including a human, comprising 
administering to said mammal an amount of a compound of the formula I, II or III, or a pharmaceutical acceptable 
salt thereof, that is effective in preventing such disorder. 

Detailed Description of the Invention 

The following compounds having the formulas IV, V and VI are useful as starting materials and intermediates in 
the synthesis of compounds of the formulas I, II and III. 



B 



6 



B 




IV 



V 



11 



EP0 778 277 A1 




VI 

In the above compounds of formulas IV, V and VI, is (C r C 4 )alkyl, fluoro, chloro, bromo or iodo ( T is chloro 
bromo, iodo, -OCOCF 3 or -OS0 2 CF 3l M is T or ZR5 R22 is OH or NH 2l P is NH, CHCN or CHCOO(C r C 4 alkyl), Q is 
-NH 2> -CH 2 COO(C r C 4 alkyl), CH 2 CN, -OH or -SH, Vand W are, independently, C or N, but cannot both be N, and A, 
B, D, E, F and G are defined as above. 

Methods of preparing the compounds and compositions of this invention are described below. In the discussion 
and reaction schemes that follow, Ri through R s , R? through Ri* Ris R2S Al B, D, E, F, G, X, the dashed lines and 
structural formulas I, II, III, IV, V and VI, unless otherwise indicated, are defined as above. 



12 



EP 0 778 277 A1 



Scheme 1 
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Scheme 2 
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Scheme 3 
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Compounds of formulas I, II, and III wherein R3 is q-C^lkyl, fluoro. chloro, bromo, or iodo (hereinafter R™) may 
be prepared by reaction of a compound of formula IV. wherein T is CI, Br. I. -OCOCF 3 -OSOoCF, V and W are 
independently. C or N and V and W are not both N. and A. T, D, E, F. and G are defined as above with reference of 
formulas I. II, and III. with a compound of formula F^ZH wherein Z and R5 are as defined above. This reaction is 
generally carried out with or without a solvent, in the presence of a base, at a temperature from about 0»C to about 
270"C. and at a pressure between about 1 atmosphere and 300 psi. Suitable solvents include organic solvents such 
as tetrahydrofuran (THF), acetonitrile. dimethylsulfoxide (DMSO), acetone, C 2 -C 1S alcohols, chloroform, dioxane, chlo- 
robenzene. benzene, toluene, xylene, sulfolane, pyridine, quinoline, 2,4,6-trimethylpyridine. acetamide, dWC-Oalkv- 
lacetamide,or1-methyl-2-pyrrolidinone(NMP). 

When Z is NH, an excess of R 5 ZH may be used both as a reagent and as a base. Examples of bases other than 
R ZH that may be used include potassium carbonate, sodium hydride, potassium hydride, sodium (C r C 4 ) alkoxides 
potassium (C,-C 4 ) alkoxides, sodium, sodium amide, tri-t(C r C 6 ) alkyljamines, organolithium or organosodium com- 
pounds such as n-butyllithium, s-butyllithium, t-butyllithium, lithium diisopropylamide. lithium bis(trimethylsilyl)amide 
sodium diisopropylamide or sodium bis(trimethylsilyl)amide, and organometallic bases such as Grignard reagents' 
This reaction is generally carried out in an appropriat solvent THF, dioxan , sulfolane. DMSO or NMR with or 
without an additmal catalyst such as a copper halide, oxide or sulfate (e^. Cul, CuBr, CujO, CuCI, CuS0 4 Cul," CuBr, 
CuC1 2 or Cu(0)). a Pd(0) salt such as tetrakis(triphenylphosphine)palladium (Pd(PPH 3 ) 4 ), a Pdfll) salt such as palla- 
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dium diacetate (Pd^Ac)^ or racemic or (R)- or (S)-2,245is(diphenytphwphino)-1 , 1 '-binaphthyl (BINAP). at tempera- 
lure from about room tempo ratur to about 270°C. 

When Z is O r S. a basa which is capable of d prolonging R«ZH may be used, such as potassium carbonate 
sodium carbonate, sodium, sodium amide, an alkali metal hydride such as sodium or potassium hydrid , a sodium C- 
C 4 alkoxide. a potassium C,-C 4 alkoxide, sodium amide, a tri-(C 1 -C 6 alkyl)amine or an organometallic base such as n- 
butyllithium, s-butyllithium, t-butyllithium, lithium diisopropylamide, lithium bis(trimethylsilyl)amfcte. sodium diisopropy- 
lamide or sodium bis(trimethylsilyl)amide. The reaction temperature can range from about 0» C to about 180 S C and is 
preferably from about 50°C to about 140»C. Suitable solvents include DMSO. THF, sulfolane, dioxane and NMP. 

When Z is CHCN or CHCOOp,-^ aJkyl). a base that is capable of deprotonating RSZH may be used such as 
an alkali metal hydnde (e^, sodium or potassium hydride), a sodium C,-C 4 alkoxide or an organometallic base such 
as n-butyllrthium, s-butyllithium. t-butyllithium. lithium diisopropylamide, lithium bis(trimethylsilyl)amide, sodium diiso- 
propylamide or sodium bis(trimethylsilyl)amide, in an appropriate solvent, e^. a solvent selected from THF. DMSO 
dioxane. methylene chloride (CHaClj). chloroform (CHCI3). toluene, xylene, benzene and d-C* alkanols 

K,™ mP ° UndS ^ th9 iWmU,aS '• " m(1 '" Wher8in 2 18 CR13CN - CHR13 - N ( C i-°4 alk y'). NC(=0)(C r C2 alkyl) and 
NC(=0)0(C r C 2 alkyl) may be prepared as described below, using methods that are well known in the art 

When Z is CR13CN, compounds of formulas I, II, and III may be prepared by reaction of the corresponding com- 
pounds wherein Z is CHCN with a base such as an alkali metal hydride such as sodium or potassium hydride n- 
butyllithium, s-butyllithium. t-butyllithium, lithium diisopropylamide, lithium bis(trimethylsilyl)amide or sodium diisopro- 
pylamide, followed by reacting with a compound of the formula R 13 L wherein L is a leaving group such as I Br CI 
mesylate (OMs) or tosylate (OTs). ' ' 

Compounds of the formulas I. II and III wherein Z is CHR" may be prepared by acid hydrolysis (using aa 85% 
pnosphonc acid) of the corresponding compounds wherein Z is CR^CN. followed by decarboxylation upon heating 
Further alkylation in the presence of base and a compound of the formula and R«l_ wherein L is defined as above 
will yield the corresponding compounds of formulas I. II and III wherein Z is CRi3Ri< 

When Z is N(C r C 4 alkyl), compounds of the formulas I, II and III may be prepared by reaction of the corresponding 
compounds wherein Z is NH with a base, followed by reaction with a compound of the formula (C,-C 4 alkyl)-L wherein 

" defined 35 83803 sucn as diisopropylamide, lithium bis(trimethylsilyl)amide, sodium diisopropyla- 

mide may also be used. 

When Z is NC(=0)(C r C 2 alkyl) or NC^OfC^ alkyl). compounds of the formulas I. II. and III may be prepared 
by reaction of the corresponding compounds wherein Z is NH with a compound of the formula [(C,-C 9 alkyl)-C(=0)UO 
(C^akylKt^XC^wtC^alkyO^ 

Compounds of formulas I. II, and III, wherein Z and R5 are defined with reference formulas I. II. and III above and 
' s 0 " (C 1 - C < alkvl ) or " S -< C 1 -°4 alk yl) (hereinafter Ra>). may be prepared by reacting the corresponding compounds 
of the formulas I, II. and III. wherein R3 is chloro, bromo, OTs or iodo, with a nucleophile of the formula RS»H wherein 
Hlsan alkano1 or an alkane I"' 01 , optionally in the presence of an organic or inorganic base. Suitable bases include 
sodium, sodium hydride, potassium hydride, lithium diisopropylamide, lithium bis(trimethylsilyl)amide and sodium di- 
isopropylamide. 

Compounds of the formulas I, II, or III wherein Ft 3 is fluoro may be prepared by reacting the corresponding com- 
pounds wherein R 3 is chloro, bromo, iodo, -OCOCF 3 , or -OS0 2 CF 3 with tetrabutylammonium fluoride, potassium flu- 
onde or another fluoride agent, using procedures well known to those skilled in the art. Compounds of the formulas I, 
II. or III wherein R 3 is CN may be prepared by reacting the corresponding compounds of formulas I, II, or III wherein 

B chloro ' bromo ' iodo - -OCOCF3, or-OS0 2 CF 3 with sodium cyanide, potassium cyanide, copper cyanide or other 
cyanide agent, using methods well known to those of skill in the art. 

When R 22 is OH, compounds of formula IV may be prepared from compounds of formula V. When T is CI, the 
compound of formula IV may be prepared by heating a compound of formula V with an excess of POCI3. POC\Jpc\ b 
or PCI5 at a temperature from about 80"C to about 150°C, preferably at about the reflux temperature. When T is CI, 
Br, or I, the compound of formula IV may be prepared by reacting the corresponding compound of formula IV wherein 
T is -OCOCF3 or -OSO z CF 3 , preferably -OS0 2 CF 3 , with a sodium, potassium, or lithium halide in a suitable solvent 
such as sulfolane, DMSO or 1 -methyl-2-pyrrolidinone. Compounds of formula IV wherein T is OCOCF 3 or -OSOoCFg 
may be prepared by reacting a compound of formula V with (CF 3 CO)20, (CFaSO^jO, CF3S0 2 CI, or CF 3 COCI, with 
or without a base. Suitable bases include trHq-Ce alkyl)amines and sodium and potassium carbonates. When R 3 is 
chloro, bromo, iodo. -OCOCFa, or -OS0 2 CF 3 , K is preferable for R 3 and T to be the same. 

When R22 is Nhfe, compounds of the formula IV may be prepared by reacting a compound of the formula V with 
a compound of the formula (C r C 4 alkyl)-0-N=0 and a copper (II) halide in an appropriate solvent such as acetonitrile, 
aceton , toluene, methylene chloride or dichl roethan . at a temperature from about room temperature to about the 
reflux temperature. This reaction is preferably carried ut in acetonitrile at the reflux t mperatur . 

Altemativ ly, as shown in Scheme I, compounds of th f nmulasl-A.I-Candl-Dmayb pr par d from compounds 
of the f rmula V1-A. Referring to Scheme 1. reaction of a compound of the formula Vl-A (wherein M is T or ZR5, T is 
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CI. Br I. OTs or OCOCF 3l X is O. NH, NR 4 , or S, and A. B. and are defined as abov ) with phosgene or its 
equivalent diphosgene rtriphosg n ).thi phosgene, or CN Br, in the presence of abas suchasatri-fC-C^ 
a kylamine or sodium hydride, in an appropriat solvent (e^, methylene chloride, chlor form or THF) in the presenc 
ot a trKC, -C 4 alkyl)amme. will yield compounds of the formula IV-A wherein M is T and G is O S or NH r the corre- 
sponding compounds of the formula l-A wherein M is ZR*. Compounds of formula l-C and IV-C 'may be pr pared by 
heating compounds of formula Vl-A with a compound of the formula (C r C 4 alkyO-C-fOfC, -C, alkyl)], or HCfCHC, -Co) 
alkyrj 3 .n the presence of a catalytic amount of acid (e^, p-toluene sulfonic, cone, sulfuric acid or gaseous hydrogen 
chloride , in an appropriate solvent such as toluene, benzene or xylene, under a Dean-Stark trap. Compounds ofthe 
formula l-D wherein G is hydrogen or C,-C 4 alkyl may be prepared by heating a compound of the formula GCHO or 
GH(OMe), in the presence of an acid catalyst. Alkylation of compounds of the formula l-A or l-D wherein X is NH with 
a compound of the formula R»L wherein L is a leaving group, as defined above, or wherein R*L is (C.-O.USO, in the 
presence of a base that is capable of deprotonating NH such as sodium hydride or butyllithium. yields the corresponding 
alkylated derivative of the formula l-B or l-E. respectively. Compounds ol formulas IV-A. IV-B, IV-C IV-D and IV-E 
wherein M is T may be converted to the corresponding compounds of formulas l-A through l-E wherein M is ZR* by 
the methods described above for converting compounds of the formula IV into compounds of the formulas I II and III 
Compounds of the formula l-F may be prepared, as illustrated in Scheme 2, by reacting the corresponding com- 
pounds of the formula Vl-B (wherein M, X, A, B, and R 19 are defined as in the preceding paragraph) with a base that 
is capable of deprotonating NH (such as sodium hydride, potassium hydride, or an organometallic base such as lithium 
diisopropylamide, lithium bis(trimethylsilyl)amide or sodium diisopropylamide) in an appropriate solvent. M a solvent 
selected from THF, dioxane, DMSO. benzene, toluene, methylene chloride and chloroform. Alternatively, heating a 
compound of the formula Vl-B in the presence of an acid (e^, p-toluenesulfonic acid, aqueous phosphoric acid con- 
centrated sulfunc acid or gaseous hydrogen chloride), in an appropriate solvent such as toluene, benzene or xylene 
will yield the corresponding compound of formula l-F. Alkylation of compounds of formula l-F with a compound of the 
formula R»L, defined as above, in the presence of a base such as sodium hydride, potassium hydride, or an organo- 
metallic base such as lithium diisopropylamide. lithium bis(trimethylsilyl)amide or sodium diisopropylamide in an ap- 
propriate solvent such as THF or dioxane, yields the corresponding compounds of formula l-H ' 

Compounds of the formula l-J wherein G is chloro or trifliate may be prepared by heating the corresponding com- 
pounds of formula l-H with POCI 3 , with or without PCI 6 or (Tf)j,0 (wherein Tf is triflate), respectively. Displacement of 
the chloro or OTf group of a compound of formula l-G with a nucleophile will yield the corresponding compound of 
formula l-J wherein G is defined for formula I. Compounds of the formula l-G wherein G is S may be prepared by 
reacting the corresponding compounds of formula l-F with Lawessen's reagent or P 4 S 10 . Compounds of the formula 
l-J wherein G is H may be prepared by reduction of the corresponding compounds of formula l-F or l-H with lithium 
aluminum hydride (LiAIH 4 ) or borane methyl sulfide complex (BH 3 *DMS), followed by acid hydrolysis. Organometallics 
addition (using, e^, GU. GMgBr or GMgl). followed by acid hydrolysis, employing methods well known in the art will 
provide compounds of formula l-J wherein G is (C, -C 4 ) alkyl. 

Deprotonation of l-H with a base such as NaH in HMPA, followed by quenching with a (C r C 4 alkyl):>SO,- or C,- 
C 4 alkyl containing electrophile, will yield a compound of formula l-J wherein G is 0(0, -C 4 alkyl) 

Compounds of formula l-K wherein ff* is -OH or -NH 2 may be prepared by reacting the corresponding compounds 
of the formula V1-C with a base or acid as a catalyst to effect ring cyclization as shown in Scheme 3 For example a 
base that is capable of deprotonating of the XH of formula Vl-C, such as sodium hydride, potassium hydride or an 
organometallic base such as lithium diisopropylamide. lithium bis(trimethylsifyl)amide, or sodium diisopropylamide 
can be reacted with the appropriate compound of formula Vl-C in an appropriate solvent such as THF, dioxane, toluene' 
DMSO, NMP, a C^Cj alcohol or acetonitrile. at temperature from about (PC to about 180°C. to effect ring formation' 
Atlematively, this reaction may be performed by heating the compound of formula Vl-C in the presence of an acid 
catalyst or an appropriate Lewis acid such as aluminium chloride (AICI3) or borontrifluoride ethyl ether complex 
(BF^EtjO, wherein Et=ethyl). K 

Conversion of compounds of the formula l-K wherein R22 is hydroxy into the corresponding compounds of formula 
l-L may be accomplished by the method described above for transformation of compounds of the formula l-F into 
compounds of the formula l-J. 

Compounds of the formula l-P may be prepared, as shown in Scheme 4. by reacting compounds of the formula 
Vl-D wrth sodium nitrite in 48% hydrogen bromide in the presence of cuprous bromide or bromine at a temperature 
from about 0 B C to about the reflux temperature. Preferably, the reaction is carried out at about 0»C for about thirty 
minutes, and then at mild reflux. y 

As shown in schemes 5 and 6, compounds of the formulas V-M and V-N. wherein Y is N or C(C„ - C 4 ) alkyl may 
be prepared by heating, respectively, compounds of the formula VII and VIII, wherein R» is CN, X is O S NH or N 
(C, -C 4 alkyl). and Y is CH. N r C(C, -C 4 alkyl), with a compound of formula acid (FfMCOfeO in R24COOH at temper- 
atur from about 25'C to about 120»C, pr ferabfy at the reflux t mperature of the reaction mixture. Th above formed 
compounds wherein Ri9 is hydrogen, C,-C 6 alkyl or hydroxy may be heated in aqueous acid to give compounds of 
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J"™^-" or V * N - Appropriate acids includ 85% phosph ric acid . hydrochloric acid, sulfuric acid and ac tic acid 
7 Z~ p8rC n1 phos P horic ^ is P rel " * The reaction is carried out at a temperatur from about 25°C to about 
180°C, preferably from about 100°C to about 150'C. 

Compounds of the formulas V-M and V-N (wherein Y is N) may be pr par d. as shown in Schemes 5 and 6, by 
heating compounds of the formulas VII and VIII, r spectivery, [wherein R» is CONHU rCCO(C,-0,alkvl> XisO S 
NK I or N(C,-C 4 alkyl) and Y is CH or C(C r C 4 alkyl)], with a compound of the formula C 19 CONH, wherein R«> is' as 

aS n ut1o^t 0 ^S^. Can ^ C ° nVenient,y M ° Ut h *• of a «*« at «^peratures ranging from 

t J^T^* 5 °' ,0 f MJIa IV -° ma V 00 P^red *>Y reacting the corresponding compounds of formula IX wherein A 
,1 ^ ? a . fe 88 abC¥B Wilh BNHNH 2 in m ^^^6 solvent as shown in Scheme 7. Suitable solvents 

include ^-Cj alcohols, acetonitrile, toluene, ehlorobenzene, xylene, toluene, dioxane. chloroform and methylene chlo- 
nde, preferably in i-propanol or acetonitrile. 

rSo"^ ^ formUla '"° 030 be Prepared 38 illus,ra ted in Scheme 8. Compounds of formula XI wherein B 
isCR 1 R 2 R 10 orCN, XisO, S, NH, N(C 1 -C 4 alkyl), andR 10 , A, Z, R s are defined as above may be prepared by reacting 
compounds of formula X with hydroxylamine^CI in a mixture of a solvent selected from C,-C s alcohols CH„CN 
acetone, dioxane and water, with or without sodium acetate, at a temperature from about room temperature to about 
120 C, preferably at about the reflux temperature. Compounds of formula XI can then be reacted with an appropriate 
agent convert the hydroxy group of the oxime into a good leaving group such as -OAc, OCOCF 3 -OS0 2 CF, 
-OSOjiCH 3 or -OS0 2 C 6 H s CH 3 (p-tosylate). Examples of such appropriate agents are acetic anhydride, trifluoroacetic 
annydnde, tnflie anhydride, methanesulfonyl chloride and p-toluenesuHonyl chloride. This reaction is generally con- 
ducted in an appropriate solvent such as methylene chloride, chloroform, acetonitrile. acetone, THF or pyridine with 
?^ 10Ut ? 1)880 8U ° h aS N-N-^tWpyridine or a tri-(C r C 8 alkyl) amine, at temperature from about 0»C to about 
120 C, preferably from about room temperature to about 80»C. Most preferably, an excess of acetic anhydride is used 
at a temperature between 80'C and the reflux temperature. The resulting compounds can then be heated in an ap- 
propriate solvent such as DMF, DMSO, sulfolane, dioxane. THF or NMP in the presence of base such as pyridine a 
tn(C,-C 4 alkyl) amine or sodium hydride, at temperature from about 0°C to about 180"C. preferably from about room 
temperature to about 150 9 C, to give the final cyclized compounds of formula l-Q. 

M«iB2 m So,oy=r Ula l<3 Wh8rein B is - CN ^ be converted into t" e corresponding compounds wherein B is 
o ™ US ' ng 8 us rearran 9ement reaction, as described below. Compounds of formula l-Q where- 

in B is CN are subjected to acid hydrolysis with, ag. aqueous phosphoric acid, at a temperature between about 80»C 
rT SSL 1 50OC ' ,0 y,eld th8 corres P ondina - compounds wherein B is COOH. Compounds of the formula l-Q wherein 
B is COOH can be converted into the corresponding compounds wherein B is -NH;, by reacting them with diphenyl- 
phosphorylazide in t-butyl alcohol in the presence of a tri(C,-C 4 alkyl) amine, followed by acid hydrolysis using ej 
trifluoroacetic acid, according to procedures well known in the art. The amino derivatives so formed can be converted' 
also using standard methods well known in the art, into the corresponding compounds wherein B is NR 1 R 2 R 10 via an' 
alkylation or reduction amination reaction. Such a procedure is described above for forming compounds of the formula 

IB. 

Reaction of compounds of formula l-Q wherein B is CN with a Grignard reagent (e^, R^gX 1 wherein X 1 is halo) 
at a temperature from about O'C to about room temperature in THF, ether or dioxane, followed by quenching with an 
acid, using the conditions well known in the art, will afford the corresponding ketones of formula l-Q wherein B is COR2 
Reduction of such ketones with sodium borohydride in a C r C s alkyl alcohol will afford the corresponding compounds 
of formula l-Q wherein B is CHR20H. Alkylation of compounds of formula l-Q wherein B is CHR20H with R1 -L (wherein 
L is a leaving group such as halo, mesylate ortosylate) in the presence of a base such as sodium hydride or potassium 
hydride will yield the corresponding compounds wherein B is CHR1 R2. This reaction is typically carried in an appropriate 
solvent, e^., THF, dioxane, ether, toluene or DMSO, at temperature between about 0"C and about 100»C preferably 
between about 0°C and about room temperature. ' 

The starting materials and intermediates of formulas IV, V, VI, VII, VIII. IX and Xare commercially available known 
in the art, or able to be synthesized using the procedures disclosed in PCT Patent Application PCT/IB95/00439 PCT 
Patent Application PCT/IB95/00373, U.S. Patent Application 08/481.413, U.S. Patent Application 08/448,539 and U 
S^Patent Application 08/254,820. all of which are referred to and incorporated herein by reference in their entireties 

In each of the above reactions, pressure is not critical. Pressures in the range of about 0.5-20 atm (0 5-20 bars) 
are suitable, and ambient pressure (generally, about one atmosphere) is preferred as a matter of convenience Also 
for those reactions where the preferred temperature varies with the particular compounds reacted, no preferred tem- 
peratur is stated. For such reactions, pref rred temperatur sforparticularreactantsmay bed t rmin dbymonitorina 
the r action using thin layer chromat graphy or gas chr matography/mass spectroscopy 

Th preparation of other compounds f the formula I not specifically described in th foregoing experimental section 
canb accomplished using combinations or variations of the reacti ns described above that will be apparent t those 
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skilled in the art. 

^tt^S^T * ,0nmUl !f " 8nd '" ** "* ba8te " atUre are capable °' formi "9 a "** variet y or different 
satts with vanous morgans and organic acids. Although such salts must be pharmaceutically acc ptabl tor adminis- 

SSr^^r?' rt 18 f 6 " d8Sirabl8 in PraCtiCe 10 iPitial,y iSOla, 3 oompound 01 * formulas 11 or III from the 
reaction mrxture as a pharmac ut.cally unacc ptable salt and th n simply convert the latt r back to the fr base 

compound by treatment with an alkaline reagent, and subsequently convert the latter free base to a pharmaceutical* 
acceptable acd addmon salt. The acid addition salts of compounds of the formulas I. II and III can be prepared in a 
c^vent.cflalmannerbytr^ 

It^r^ ^ ! a ?° PX ? b ' e if" Co^ven,iona, concentration or crystallization techniques can be employed to 
isolate the salts Illustrative of surtable acids are acetic, lactic, succinic, maleic. tartaric, citric, gluconic, ascorbic ben- 
zoic , cnamic. fumanc, sulfuric, phosphoric, hydrochloric, hydrobromic. hydroiodic. sulfamic, sulfonic acids such as 
methanesulfonic, benzene sulfonic, p-toluenesulfonic. and related acids. 

Compounds of the formulas I. II and III that are also acidic in nature, are capable of forming base salts with various 
pharmacologically acceptable cations. Examples of such salts include the alkali metal or alkaline-earth metal salts and 
T P 0 * 88 '"" 1 "to- These «*» «• all prepared by conventional techniques. The chemical 
bases which are used as reagents to prepare the pharmaceutical^ acceptable base salts of this invention are those 
which form non-toxic base salts with the acidic compounds of formula I. Such non-toxic base salts include those derived 
from such pharmacologically acceptable cations as sodium, potassium calcium and magnesium, etc. These salts can 
easily be prepared by treating the corresponding acidic compounds with an aqueous solution containing the desired 
pharmacologically acceptable cations, and then evaporating the resulting solution to dryness, preferably under reduced 
pressure^Altematively. they may also be prepared by mixing lower alkanolic solutions of the acidic compounds and 
the des.red alkali metal alkoxide together, and then evaporating the resulting solution to dryness in the same manner 
as before. In either case, stoichiometric quantities of reagents are preferably employed in order to ensure completeness 
of reaction and maximum yields of the desired final product. 

The active compounds of this invention may be administered alone or in combination with pharmaceutically ac- 
ceptable earners, in either single or multiple doses. Suitable pharmaceutical carriers include inert solid diluents or 
fillers, stenle aqueous solutions and various organic solvents. The pharmaceutical compositions formed by combining 
the novel compounds of formulas I. II and III and their pharmaceutically acceptable carriers can then be readily ad- 
ministered in a variety of dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the like 
These pharmaceutical compositions can. if desired, contain additional ingredients such as flavorings, binders excip- 
.ents and the like. Thus, for purposes of oral administration, tablets containing various excipients such as sodium 
citrate calcium carbonate and calcium phosphate may be employed along with various disintegrants such as starch 
methylcellulose, alginic acid and certain complex silicates, together with binding agents such as polyvinylpyrrolidone' 
sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate. sodium lauryl sulfate and 
?„Hh re ff , . ab,et,in9 PUrpOS9S - So ™ d eomPOBltlone of a similar type may also be employed as fillers in soft 
and hard filled gelatin capsules. Preferred materials for this include lactose or milk sugar and high molecular weight 

SS"^ 9hrc ° aqUe ° US SU8 P ensions or elixire are desired for oral administration, the essential active 

ingredient therein may be combined with various sweetening or flavoring agents, coloring matter or dyes and. it desired 

IZvmslere^ ^ ^ di ' Uen,S S " Ch 38 ^ ethano1, pf0pylene glyco1 ' glycerin and 

^T'^T' administration ' 80,utions containing an active compound of this invention or a pharmaceutically 
acceptable salt thereof in sesame or peanut oil, aqueous propylene glycol, or in sterile aqueous solution may be em- 
ployed. Such aqueous solutions should be suitably buffered if necessary and the liquid diluent first rendered isotonic 

rlr^Z B 1 ° r I C0S8 ' 71,689 partiCU,ar aqueous solu,ions are es P ecial| y 8Uitable ,or intravenous, intramus- 
cular, subcutaneous and intraperitoneal administration. The sterile aqueous media employed are all readily available 

by standard techniques known to those skilled in the art 

The effective dosages for compounds of the formulas I, II or III and their salts will depend on the intended route 
of admin.strat.on and factors such as the age and weight of the patient, as generalty known to a physician. The dosages 
^mm a d TH °S Pff^j 11 "** to ^ treated. For instance, the daily dosage for stress-induced illnesses. 
ZT^^T^T y emefs d,seasa - Oastro-intestinal diseases, anorexia nervosa, hemorrhagic stress and 
to berate? WrthdraWal ^ Xoms wi " generally range from about 0. 1 to about 50 mg/kg body weight of the patient 

their'nh^^i^nti^hl be U$ed m deterTnine ^ CRF antagonist activity of the active compounds of this invention and 
V9?£^T£VT P ***** d8SCribed Endocrinol °qY. lift 1653-1659 (1985) and Peptides . 10, 
J„„l 7 l ^5'JHt 9 aCtW,tl88 ,0f com P ounds 01 ' ™"as I, M and III, expressed as 10=0 valulHeTTeralhr 
range from about 0.5 nanomolar to about 10 micromolar. aeneraiiy 

n t ?, T ™ e f°H 18 illUStra,ed by the f0 " 0Win9 ^P' 85 - 11 wi " be understood, how ver, that th inv ntton is 
n tlimrt dtoth specificdetailsofthes examples. Melting points are uncorrected. Proton nuclearmagn ticreson^ 



22 



EP 0 778 277 A1 



spectra (*H NMR) and nuclear magnetic resonance spectra (C™ NMR) were measured for solutions in deutero- 
chloroform(CDCI 3 )andpeakpositionsar xpressed in parts p r million (ppm) downfield from t tramethylsilane (TMS) 
The peak shap s are denoted as follows: s, singlet; d, d ublet; t, triplet; q, quartet; m, multiplet; b, broad. 

The following abbreviations ar used in th Examples: Ph=phenyl; iPr=isopropyl; HRMS=high resolution mass 
spectrum. 



EXAMPLE 1 



2,5,6-Trlmothvl7^1-propvlbti^ 

To a solution of 2.4,6-trimethylphenol (1 1 1 mg, 0.82 mmol) in 3 ml of DMSO was added 60% sodium hydride (NaH) 
in oil (32 mg, 0.8 mmol). After stirring for 10 min, 4-chloro-2,5,6-trimethyl-7-(1 ^ropylbutyl)-7H-pyrrolo[2 ) 3 1 -dlpyrimidine 
(200 mg, 0.68 mmol) was added. The resulting mixture was heated at 135°C in an oil bath for 3 hours. An additional 
10 mg of 60% NaH was added and the mixture was heated at 135°C for an additional 1 hour and cooled to room 
temperature. The mixture was quenched with water and extracted with ethyl acetate (EtOAc). The organfe layer was 
washed with 2N sodium hydroxide (NaOH) and brine, and then dried and concentrated to give a brown oil. The oil was 
purified through silica gel column chromatography using chloroform (CHC! 3 ):hexane=4:1 as eluent to give the title 
compound (79%) as a light green oil. 1 H NMR (CDCI 3 ) 8 6.92 (s, 2H), 2.43 (s, 3H), 2.42 (s, 3H), 2.33 (s, 6H) 2 12 (s 
6H), 1.7-1.9 (m, 3H), 0.95-1.35 (m, 6H), 0.88 (s, 6H) ppm. MS : [P + ] = 393 (100%). The corresponding HCIsaft was 
also prepared. 



EXAMPLE 2 

1-(1-Ethvlpropyl)^methvW2A^ 

To a solution of N4-(1 -ethylprcoyl)-6-me%^ (25 o mg, o.77 

mmol) in 5 ml of dry tetrahydrof uran (THF) was treated with triphosgene (89 mg, 0.3 mmol) and triethylamine (189 mg, 
1 .87 mmol) at 0°C and stirred at room temperature for 0.5 hours. The mixture was quenched with water and extracted 
with ethyl acetate. The organic layer was dried and concentrated to give 260 mg of a tan solid. The residue was purified 
through silica gel column chromatography to give 200 mg of the title compound (> 90% pure) and 60 mg of white 
crystals of the title compound. Mp 148-150°C. 1 H NMR (CDCI 3 ) 8 6.96 (s, 2H), 6.39 (s, 1H), 6.00 (s, 1H, NH) 5 94 (s 
1 H, NH), 4.03 (m, 1 H). 2.44 (s, 3H), 2.32 (s, 3H), 2.20 (s, 6H), 1 .80-2.05 (m, 4H), 0.82 (t, 6H) ppm. 

The following compounds were prepared by a method analogous to that described in Example 2 starting from the 
appropriate 4-substttuted-N-(1-ethyl-propyl)-2^ 

thyl-pyridine-3,4-diamine and purified from silica gel column chromatography. 
EXAMPLE 3 



9-(1-Ethvlpropyl>-2-methvl^(2,4.6-trlm ethvlphenvtomlnoW.9-dlhvdro-purln-8-one 

NMR (CDCI 3 ) 8 6.98 (s, 2H), 6.81 (s, 1 H), 5.709 (brs, 1 H), 4.14 (m, 1 H), 2.44 (s. 3H), 2.33 (s, 3H), 2 20 (s 6H) 
2.0-2.3 (m, 2H), 1 .8-2.0 (s, 3H), 0.81 (t, 6H) ppm. ' 

EXAMPLE 4 

1(1-Ethvlpropyl^methvW2.4.6^ 

Mp235-237°C. Anal, calc'd for C^H^N^fC.H.N) [Flllln date or Delete]. 1 H NMR (CDCU) 8 7.02 (s, 1H) 691 
(s, 2H), 6.61 (a, 1H). 4.12 (m. 1H), 2.39 (s, 3H), 2.32 (s, 3H), 2.12 (s, 6H), 1.8-2.1 (m, 4H). 0.87 (t, 6H) ppm. 

EXAMPLE 5 



Hi-Ethyl propvl)-6-methv W2A6-trimethy|phenovM H-lmldazor4.S-c?pvrldln e 

A mixture f N4-(1- thylpropyl)-6-methyl-2-(2,4,6-trimethylphen xy)-pyridine-3,4-diamine (160 mg, 0.49 mmol) 
tnmethyi orthoformate (62 mg, 0.59 mmol) and paratosylalcohol (p-TsOH) (10 mg) in 20 ml of tolu ne was heated at 
reflux under a Dean-Stark trap apparatus for 24 hours. Th mixtur was quenched with water and extracted with thyl 
acetate. The organic layer was dri d and cone ntrated to give the title compound (160 mg, 97%) as a light brown oil 
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The oil was purified through silica gel column chromatography using 2% methan I (MeOH) in chloroform as luent to 



EXAMPLE 6 



W1-Eth Y lp ro pyl>-3,6^lmethvW2.4.^ 

Vc Aft7 2 0 ) :in J °' 2 ™ F treal6d ^ ,WliUm b «hy.Ul)amid e (0.31 m). ! M X 0 31^i at 
The m'^H 2. ' k^T ^ c " Jenched * ith 1 m ' °' methyl iodide and stirred at room temperature for 1 houl 
The moctuie was quenched wrth water and extracted with ethyl acetate. The organic layer was dried and concentrated 

EXAMPLE 7 

1-(1-Ethyprop Y l).3,6*llmethv|.4^ 

nronIl!! ; ,itle SfT?^??^?f by a me1hod analogous to that described in Example 6 starting from 1 -<^\. 

2m B alrT^ NMR (CDCI 3 ) 5 6.9 (s, 

0 86 (t 6H)w 1H )' 4 - 13 ^ 1 H), 3.49 (s,3H), 2.31 (s, 6H), 2.17 (s. 6H), 1 .9-2.2 (m, 2H), 1.7-1.9^.2^ 

EXAMPLE 8 

1-(1-Eth Y l-pro P vl)^methvl^(2A6.trlmethvl^ h enoxvt.1H.rig | 3 l trl a 2ol 0 f4.S. e l P vrlrilnA 

^TrJ^^^T" 9 ^ trea,ed with cuprous bron,ide Cu(l)Br (145 m * 101 mmol > «- 1 « he " 

heated at reflux for 15 m.n. The rmxture was cooled to room temperature and diluted with water, basrfied with ammonium 

2£7 th^if ^ T r ^ aCe,a,e - ^ ° r9aniC ,ayer dried and 1° 710 m~o 

yield) of the t.tle compound as brown crystals, which was further recrystallized from isopropyl ether to give the tttie 

EXAMPLE 9 

7 -Bro™o-H1^thyl- P rcgvl)-6-methvl^ 

n hl £^" re ,;!^ (250 mg, 0.763 mmol), 

n-butyl nrtnte (118 mg. 1.15 mmol) and CuBr 2 (205 mg, 0.916 mmol) in anhydrous acetonitrile was heated at 65'C to 

IThL?*? ™*™*?« with 16 ml of 2N HCI and extracted 3 times with ethyl acetate. The organic layer 

?™T d ,0 9N ° 8 Nght br0Wn ,0m ( °- 310 9) - The crude ™ X °™ «■» P*** througrsilica ge 
column chromatography using 1:1 chloroform.ethyl acetate as eluent to give 160 mg of Hl-ethyl-propyoimethyl^ 
^.e-tnmettjy-phenoxy - H- 1,2,3]triazolo (^pyridine and 60 mg of 74^^^iS^^ 
^^.e-tnmethyl-phenoxyJ-IH-tl^.SJtriazobKS-cJpyridine. Mp 154-156"C; 'H NMR (CDCU) 5 6 92(s 2H) 5 5fm 1H1 
2.51(s,3H), 2.33(s,3H). 2.13(s,6H), 2.2-2.45(m,2H). 2.0-2.2 (m,2H), 0.87(t,6H) ppm . 6 - 92 < S ' 2H >' 6 - 5 ( m - 1H >. 

EXAMPLE 10 

W1-Ethylpropyl)^7<llmethvW2.4.^ 

n Uri ^ a /^ 8 °° ^n l ! , ^ 10, J 4>r f 10 ' 1 " (1 " Wpiopyl)*ni thyl^(2.4.6-trimethyl-phenoxy)-1H-[1,2,3]triazolo[4 l 5<l 
pyndn. (33 mg, 0.079 mm I) ,n 2 ml of dry THF was added 2.5 M nBuLi in hexan (0.047 ml, 0.01 9 mmol) andstirred 
at that temperature for 5 min. An excess of Mel (0.5 ml) was added and the mixture was stirred at that temp rature for 
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15 min, then gradually warmed to room temperature tor 1 hour. The mbrtur was quenched with saturated ammonium 
chlonde and extracted with ethyl acetate. Th organic lay r was dried and concentrated to give 31 mg of a gold n oil 
The oil was purified through silica gel column chromatography using 5% ethyl acetate in hexane as eluent to qive the 
title compound as white crystals. Mp 127.129»C; iH NMR (CDCI 3 ) 5 6.91 (s.2H). 4.83(m,1H), 2.51(s,3H) 2 38(s 3H) 
2.33(s,3H),2.13(s,6H),2.3-2.S(m,2H) ) 1.9-2.2( m) 2H),0.86(t,6H) ppm. <b.*U *d8(s.3H). 

EXAMPLE 11 

1-(1-Ethyl-propvl)^methvW2.4.6-tflm a th vl< > henoxvlV1.3^lhvdro- P vrr 0 |or3.2KilDvrldln.2.^ 

A mixture of [4-(1 -ethyl-propylamino)^<nethyl-2-(2 1 4,6-trimethyl-phenoxy^pyridin-3-ylJ^etonittle (800 mg 2 27 
mmol) , 6 ml of 85% phosphoric acid and 2 ml of water was heated at reflux for 2 hours and cooled to room temperature 
The reaction mixture was neutralized with 2N NaOH and extracted twice with chloroform. The chloroform layer was 
dried and concentrated to give a yellow solid. The solid was purified through silica gel column chromatography using 
hexane to 6% ethyl acetate in hexane as eluent to give 730 mg (92.2%) of a white solid. 'H NMR (CDCU) 5 6 87(s 
2H), 6.5(s,1H), 4.1(m,1H), 3.12(s,2H). 2.38(s,3H), 2.30(s,3H), 2.10(s,3H), 1.7-2.0(m.4H), 0.8(t,6H) ppm. 

EXAMPLE 12 

1-(1-Ethvl-propvl)-6-methvl-4-f2.4.6-trlm B t hvl-phenoxv>-1H-pvrrolor3.2-c1avrldln B 

A mixture of 1-(1-Ethyl^ropyl)^-methyl^(2,4,6-trimethyliJhenoxy)-1,3<lihydroi3yrroto[3,2<]pyiidin-2-one (12 
mg, 0.034 mmol) and 2M BH3-DMS complex in THF (0.1 ml, 0.2 mmol) in 1 ml of dry THF was heated at reflux for 3 
hours. The mixture was quenched with dilute HCI and stirred for 1 hour, then neutralized, and extracted with ethyl 
acetate. The organic layer was dried and concentrated. The residue was purified through silica gel column chroma- 
tography using hexane to 4% ethyl acetate in hexane as eluent to give 6 mg of the title compound NMR (CDCI,) 
56.88(s,2H), 6.84(s,1H), 6.74(s,1H). 5.97(s,1H), 4.00(m.1H), 2.43(s,3H), 2.30(s,3H), 2.10(s.6H), 1.7-1.9(m,4H). 0.75 
(t,6H) ppm. 

EXAMPLE 13 



1-(1-Ethyl-propvlV^methvl-4-f2.4.6.trlm e thvlH3henQxv V 2.3-dlhvdro.1H-Pvrrolor3.2^1avrldlnfl 

A mixture of H1-Ethyl-propyl)-6-memyl-4--(2,4,6-trime%l-phenoxyM^ (49 
mg, 0.142 mmol) and 2M BH3-DMS complex in THF (0.5 ml, 1.0 mmol) in 1 ml of dry THF was heated at reflux for 3 
hours. The mixture was quenched with dilute HC and stirred for 48 hours, then neutralized, and extracted with ethyl 
acetate. The organic layer was dried and concentrated. The residue was purified through silica gel column chroma- 
tography using hexane to 20% ethyl acetate in hexane as eluent to give 1 5 mg (31%) of the title compound as a clear 
oil and 18 mg (38%) of 1-(1-Ethyl-propyl)-6-methyl-4-(2,4,6-trimethyl-phenoxy)-1H-pyrrolo[3,2-c]pyridine 'H NMR 
(CDCI 3 ) of the title compound: 86.84(s,2H), 5.89(s,1H). 3.3(t,2H), 3.2(m,1H), 2.5(t,2H), 2.28(s,6H). 2.14(s 6H) 1 4-1 6 
(m,4H), 0.88(t,6H)ppm. 

EXAMPLE 14 

1 -(1 -Ethyl-propYl)^.methvl-4-{2v4v6-trlm e t hvl-phenoicvlV1 H-lmldazof4.S-c1pvrldln-2-vliimln« 

Amixtureof of 2-(2,4,6-trime^^ 
and 5M BrCN in acetonitrile (0.12 ml, 0.611 mmol) in 3 ml of anhydrous acetonitrile was stirred at room temperature 
overnight. The mixture was quenched with water and saturated sodium bicarbonate and extracted 3 times with ethyl 
acetate. The organic extracts was washed with brine, dried and concentrated to give 240 mg of a light green form The 
residue was purified through silica gel column chromatography using 10% methanol in chloroform as eluent to give 
1 46 mg (68%) of the title compound as a tan solid. Mp 208-21 0°C. ' H NMR (CDCI,) 8 6.89 (s,2H) 6 68(s 1 HI 5 03rs 
2H),3.84(m l 1H),2.31(s l 6H),2.13(s,6H,1.8-2.2(m.4H).0.89(t,6H)ppm. 1 
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EXAMPLE 15 



EXAMPLE IB 



H1-Ethv|.propvl ) * |3 ,6.trl,T W lhv^ 

The title compound was prepared by the method analogous to that described in the Example 15 startino from 1 
equrvalen o 1-0^ro P yl)^methyM-(2,4.6-trimethy^heno^ 

^^11^^^ ^ qUenCh ' n9 ^ 6XC9SS " NMR (CDCy86.8^s.2r^ 6^ 

(s.1H). 4.11(m,1H), 2.29(s,3H), 2.24(s.3H), 2.05(s,6H), 1 .8-2.0(m.2H). 1.6-1.8(m ( 2H). 1.52ls,6H)? 0.85(t,6H) ppm 

EXAMPLE 17 

HI-EthY^opYl^tMrlrrMthvW^^ 

9-™I°«r. ° f , \" (1 " emy, - p ^)- 3 - 3 ' 6 - trime *yW-(2.4.6^rimethylphenoxy)-1,3KJihydro-pyrrolor3 2-clovridin- 

2-one (50 mg) >n 2 ml of dry THF was added excess of 2M borane^Jimethyl suffide complex inKtS 

XT H ,6d St 'T ,W 6 hou * Th9 miXtUre Was < uenched with *«• HC. andS for 30 mi ^neSized 
Te Sot tas ouSLl T? "* ^ a » rtB ^ "~ dried and concentrated StfSSS? 

2lT?Z P , " 9h S " ,Ca C ° lumn chro "«tog^hy using 10% ethyl acetate in chloroform as eluent to 

EXAMPLE 18 

1-(1-EthYlprop Y l*,6^lmethvl^^^ 

ron A m n b l U c r !c 0f 1-0 e,hy, " pr0pyl) - 3 - 6 ^ ime,h y | -^( 2 - 4 ^- ,rim ethyl-phenoxy)0 1 3^ihydro-pyrrolora 
SSLlFtt 2M ^^y' «"» comp.ex in THF (0.07 ml) in 1 ml ofTnF ^ ^Sd at reZ 

acetate o^ U . re ^ 'T^ ^ ^ HC ' " nd ^ ,0r 30 min ' ths " neu,ra «** — e4aSd v^h 2 
^o2iSS£!T W3 k S T d COncentrated to *• «» crude residue. The residue was purifiedTrough 

a whS 2 id™H US ™l 2J °* ^ aCe,3te h6Xane 38 e,0ent to *• ,he compound 2 

?.E WH) . a5reSS ) (S ' ^ 9(S ' 1H) ' 6 63(Sl1H) ' 3 92(m - 1H) ' 2 49(S ' 3H) - 230(S - 3H >" 2 

EXAMPLE 19 
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EXAMPLE 20 

fH1-Eth Y l.pr 0 pYl>^ m emYlOH.f1.2.3ltrla«»l 0 f4.5^l p y rldlrH4.vlV(2.4. 6 .tr| m thvhph nvlW, m .n n 

A mixtur of N4-(1-ethyl?ropyn^ethyl-N2-(2A6-trime^ (250 ma 0 7Bfi 

] Z fiX:? ° 019 m9> 115 mm0,) 16 ml 01 acetonitrile h-S at 65'C or 2™ T^mXe'wat 
quenched wrth , 8N HCI, then neutralized to pH 7 and extracted with ethyl acetate. The organic byer was Z 
bnne dned and concentrated to give 250 mg of a golden brown residue, tie indicated tWcomSlrZ^SSS 
from th,s reaction, in which the more polar one is the title compound. The title comp3^o2 asl^S 
SSS IS T 5? C ° ,Umn chroma, ^V using 1 0% ethy. acetaiTin LZe as e Tent*H 

o2£mw 1 (m ' 1H) ' 2 - 38(S ' 3H) ' 231(S,3H)> 223(S ' 6H) - 2 05 " 22 ( m - 2 H). 19-2.05(m2H? 

EXAMPLE 21 

4-(4-Bromo.2,6^lmethyl^henoxvVW1.ethvl.nr« » V |^ m ethvl.1H^xa»olors^ e l 0 vriri l n.o 

n ,n T ?Z>°l C S0 "!l!^ 0f t (1 * % '* rWlamino) ^- methy| - 2 -^^^^ (40 mq 

resuit.no m,xture was st,rred overnight. The mixture was quenched with water and extracted with ethyl acetate The 
organic layer was washed with brine, dried and concentrated. The residue was purified through 
matography to gnre 26 mg (61%) of the title compound as a white solid 1H NMR (CDCI,) 8 7 22fe 2H) 6 
4.02(m,1H), 2.31(s,3H), 2.12(s,6H). 1 .8-2.2(m,4H), 0.94(t,6H)ppm. 3) 722(S|2H)l 6 60 ( S - 1H ). 

EXAMPLE 22 

1-(1-Ethyt-propyl)^methvW2.4.6-trlmethvl^h enoxvW1H. 0 « a ^|efS.4.e1 P vridln.9.«no 

■taJI? ?* 7,^,™* Prepared 38 8 9rey solid by 1,16 method analogous to that described in the Example 21 
CDm ^»15^ «* triphc^geneTNMR 

EXAMPLES 23(al-23fo) 

14 M ™°1?1^ " startingfrom 

[4-(1-ethyl^ro P ylam,no)^-methyl-2-(substituted-phenoxy).pyridin-3-yO-acet OT rtrileandph M 9 

^. H1-Ethy|. P ropYlK. m ethY|.4.f4^omo-2 ^.me^v.-oh^i l«£L~J^JE^ & 
^ lil^lh^ropYl)^^^^ 

W j 1-(1-Ethyl-propY t )^methYl^4.t.butYl-2,^lmethv|. P henoxvVl. 3 .^ 
EXAMPLES 24/a) ■ 

i-hb^S^ 
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2-one; 

£on 1 .' (1 ' Ethvl ' propvl> - 3 - 6 - dlm thvl-4-/4-hromo-2.6-dim thvl- oh noxvVI.S^Ihvfro^vrrolorc^lnvTlrfin. 

. H1-Ethyl-propYlV-3,6-dlmethvl-4-f2-biomo^.|. P ro P v|.ph noxvM.3^lhvdr ( >^vrrolor3.2^l.^iHln.9. 
(d)1-(1.EthY».prop Y l).3.ethvl-6-methvl^^ 

ln-2-one: 

^one EthY ' " Pr ° PYl> ' 3 ' Cthvl • 6 -"«thvl-4^4.bmmo.2 •frdlmethvl- P henoxvM.3^lhvdr<vovrrol 0 r3 1 2. < > 1 p Y rirti». 

< h > H1-Ethyl-propyl)* l 6<ilmethv|.4-/4-|.p^^ 

(i) H1-Ethv[- P ropvlV3,6-dlmethvl-4^4-t-biitvl.2. 6-dimelhvl-ph B noxvM.3Kiihvdro^vrrol 0 r3^^^ 



2-one: and 

(J) Hid 
pyrldin-2-ono. 

EXAMPLES 25fa) - 2S(k\ 



0) M1-Ethyliaropy^3,6-dimethvl-4-f4-lrmuor omethvl-2.6Kilmethvl-phenoxvV1.3<lihvdro-w^ 



The following compounds can be prepared by the method analogous to that described in Example 1 8 starting from 
1 -(1 -Ethyl-propyl)-3,6-dimethyl-4-(substituted-phenoxy)-1 ,3-dihydro-pyrrolo-[3,2-c]pyridin-2-one. 

(a) 1-(1-Ethyl-propvl>-3.6-dlmethvl^-r 4-chloro-2.6.dlmethvl-pheno»vV1H-Pvrrolor3.2-c1pvrldlne: 

(b) 1-(1-Ethvl-propvl)^.6-dlmethvl-4-f4-bromo-2.6 <||methvl.phenoxvV1H-pvrrolor3.2-c1pvrldlne: 

(c) 1-(1-Ethyl-propvl>-3.6^llmethvl-a.f 2.bromo.4-l-pr 0 pv|.phenoxv1H-Pvrrolor3.2-e1 0 wldlnA; 

(d) 1-(1-Ethyl-propvn^thvl^-methv W4<hto^ 

(e) 1-(1-Ethy^ropyl)^thvl^methv W4-bromo-2.6<l^^ 

(f) H1-Ethyl-propvlV3^thvl-6-methvl.4^2.b ro ^ 

(g) 1-f1-Ethy|.propyl-3.6Klimethvl-4.f 2.bromo-4.|.propv|.phenoxv>.1H-Pvrrolor3,2-clpvrldlne: 

(h) f-f1-Ethyl-propvH-3.6-dlmethvl-4.f 2-bromo-4-l-propv|.phenoxvV1H-Pvrrotor3.2.c1pvrldlne: 

(I) H1 -Ethvl-propyl)-3.6-dlmeth vl-4-f 4 -|. P ropy|.2.6.dlmethvl-phenoxvM H-pyrrolof3.2-clPvrldlna: 
Q) 1-d-Ethyl-propvM.6-<llmethvl-4^4.t.bi rtv|.2.6-dlmethvlohenoxvV1 H.pvrrolor3.2.e1pvrldln fl - anri 
(k)H1.Ethylpropyl)^.6^lmethvW4 -trlfluoro^^ 

EXAMPLES 26fa)-26tol 

(a) H1-Ethyl-propvl>^,6-dlmethvl^4 ^thvl-2.^lm B thvl-pheno«vV1H-Pvrroter3.2-c1pvrldlne 

To a solution of 2.5 N n-BuLi in hexane in dry THF was added a solution of teq. of 1-(1-ethyl-propyl)-3 6-dime- 
thyl-4-(4*romo-2,6-dimethyl-phenoxy)-1 H-pyrrolo[3,2-c]pyridine in dry THF at -78»C. After stirring at that temper- 
ature for 5 mm, an appropriate electrophile DMF, formaldehyde, or a C 3 -C 4 iodide) was added and the re- 
sult.ng mocture was stirred at -78°C for 30 min, then at 0°C for 15 min. The mixture was quenched with saturated 
ammonium chloride and extracted with ethyl acetate. The organic layer was dried and concentrated to give the 
title compound after silica gel column chromatography. 

The following compounds can also be prepared using the foregoing procedure: 

(b) 1-(1.Ethyl-prc W l)-3,6-dlmethvl-4-i4.pr ^^ 

(c) H1-Ethyl-propvl)^,6Kilmethvl-4-<4-h vdroxvmethvl-2.6^lrnethvl-phenoxv).1H-pvrrolor3.2-c1pvrldln a: 

(d) H1.EthY|.propvl)-3.6-dlmethvl^4-tormvl. 2,^ 1 

(e) H1-Ethy^ropvlV^thvl^methvl ^4H>ropvl2.^ 

W H1-Ethyl-propvlV3^thvl^methvl^4.hvdr o xvrnethvl-2.6.dlmethvl.phenoxv>-1H-pvrrolor3.2^1pvrld. 

Inoj and 

(g)H1-Ethyl^ciavl)^thvl^ethvl ^4-fo^ 
EXAMPLES 27ffll . 27(f) 

The following xamples can be pr pared by a reaction sequence similar to thos described in Examples 1115 
and 18 (sequentially), starting from [4-(1-hydroxymethylpropylamin )-6-m thyl-2-(substitut d-ph noxy)-pyridin-3^l]- 
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acetonitrile. 



h ' 0r ^ 2M ' meth ^ enQwWa ^'^^hvl-ovrr 0 | 0 r3.2^Dvrldln.1.vn.h»f a n.l^ l . 

! / !" t." P .. rOPV ' 6 - dlmet>r v^ C henoxvV3.fr < ll a,e1hvl-ovrr loT3.2-clpvrldln-1.vn4iutAn.lJl- 
Ifffi Y ' 6 ^' meth ^ enOWV3 -^ ^ 

^ f^ 4 "™"^ and 
(Q gW-bromo-^l-propvl-rtenoxvlS.S-dlm ^ 

PREPARATION A 

2,5,6-Trlme<hvl-7^1-prop vlbutvl)-7H-pvrrolor2.3Hflpvrlmldln^ol 

A mixture of N-[3-cyano-4,5-dirnethyl-1 -( 1 -p ropylbuty l)-1 H-pyrrol-2-yl]-acetamicle (2.16 g, 7.8 mmol) and 85% 

8 i^ Z" IE ? yS L?« l riSd 8nd concentrated 10 9™ title compound as white solid. 1H NMR (CDCI,) 

(m 4l) a85 (t!' 6 H) ppm ^ °' ^ ^ 3H) ' 236 ( *' ^ 1 - 6 * 4 (m ' 7H)l 174 (m ' 2 »)- 0 ^ 

PREPARATION B 

4-Chloro-2.S.6.trlmethvl-7^1.propvlbutvl). 7H.pvrralor2.3.dlPvrlmldlna 

r^rlT** « 5 f t r e *^ 7 -( 1 -P ro Py |b ^-7H-pyrrolo[2,3,Kl]pyrimidin-4-ol (524 mg, 0.1 9 mmol) and phospho- 

STSSSSH^ m ^ ^ ated * r6flUX ° Vemi9ht The miX,Ure ^ cooled and P° ured int0 ic ° ^ ^racted 
l y f The ° r93n,C ' ayer raS neu,ra,ized ««urn carbonate and brine, dried and concentrated to 

give the tit e compound as green solid (96%) which was purified through silica gel column chromatography using 1 1 
he)ane:chtoroforrn as eluent to give the title compound as white crystals. 1 H NMR (CDCI,) 8 2.68 (s, 3H), 2 38 (s 6H) 
2.32 (brs. 3H). 1 .65-1 .9 (m, 3H). 0.8-1 .35 (m. 6H). 0.84 (t. 6H) ppm. *>H), 

Claims 

1 . A compound of the formula 





II 



or 
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III 



or a pharmaceutical^ acceptable salt thereof, wherein 
the dashed lines represent optional double bonds; 

A is nitrogen or CR 7 ; 

y^<^^■35^ ,,,,, • - nhcrir2ri °' - ocrir2ri °- - scrir2r, ° 

^iTr- iS f " 9 ! e t0 a " at0mS t0 " hich * * attaohe * or D is «"d is either double 

bonded to E .n formulas I and II or double bonded to the adjacent carbon atom common to both fused rings 
in formula III, or D is CH and is single bonded to E in formulas I and II- 
E is nitrogen, CH or carbon; 

*ZS£%- SUlfUr " CHR4 ° f ^ " iS Sin9 ' e b ° nd8d toEandF is nitra 9 en « CR* when it is double 
G, when single .bonded to E is hydrogen. C r C 4 alkyl, -S(C r C 4 alkyl). -0( Cl -C 4 alkyl), NH,, -NHJC.-C, alkyl) 
or -N(C, -C 2 alky )(C, -C 4 alkyl). wherein each of the C, -C 4 alkyl groups of G may optionally be substituted with 
one hydroxy. <3(C,-C 2 alkyl) or fluoro group; G. when double bonded to E, is oxygen, sulfur or NH° and G 
when E is nitrogen and double bonded to D or F. is absent; 

Ffl is hydrogen. c,^e alkyl optionally substituted with one or two substituents independently selected from 
hydroxy, fluoro ..chloro, bromo, iodo, C r C 4 alkoxy. CF 3 , -C(=cp-(C r C 4 )alkyl. -OC(=0) (CVC 4 alkyl) -OCf-O) 
"(C^alkyO^-C^^^ 

opttTv^ c - c < ^ » - * 9 -ps -r 

R 2 is Ci -C 12 alkyl which may optionally contain from one to three double or triple bonds, aryl or (C, -c, alkvlenel 

benzoth.enyl. pyndyl. quinoiyl. pyrazinyl, pyrimidinyl, imidazolyl, furanyl. benzofuranyl. benzothiazoM isothi- 
Pyrralyl ' ind0 ' yl ' PJ^WMyl oxazolyl and benzoxazolyl; Cg-C 8 cycloalkyl or'fCVCa 
alkylene) C 3 -C 8 cycloalkyl), wherein one or two of the carbon atoms of said cycloalM and the 5 to 8 membered 
ZT^r****? (Cl "^ 6 al !^ lene )( C 3- c e cycloalkyl) may optional* and independently be replaced 
by an oxygen or sulfur atom or by N* wherein 7? is selected from hydrogen. C,-C A alkyl. benzyl and C.-£ 
a kanoyl. and wherem each of the foregoing R» groups may optionally be substituted with from one to three 
s^trtuents .ndependentfy selected from chloro. fluoro, hydroxy and C r C 4 alkyl, or with one substituent se- 
lected from bromo^odo. C -C 6 alkoxy, OC( = 0)(C 1 -C 6 alkyl). -OC( = 0)N(C 1 -C 4 alkyl)(C 1 -C 2 alkyl), -S( Cl -C 6 

aS ' ^^^^J^XSS^^ alky,) ' ^CO-fC-C, a.kyl), -NHCO C ]-C 4 

r^L"^'^ m - ^"(Ci^alkyl). -CON(C r C 4 alkyl)( Cl -C 2 alkyl). -SH. -NO,, -SO(C-.- 

-NR1R2 or CR1R8R10 may form a saturated 3 to 8 membered carbocyclic ring which may optionally contain 
f rom one to three double bonds and wherein one or two of the ring carbon atoms of such 5 to 8 membered 
nngs may optionally and mdependently be replaced by an oxygen or sulfur atom or by N2? wherein 7? is 
hydrogen, -C 4 alkyl. benzyl or C, -C 4 alkanoyl; 

R3 is hydrogen, C,-C 4 alkyl. -0(C,-C 4 alkyl). chloro, flu ro. bromo, iodo. -CN, -S( Cl -C 4 alkyl) or -S0 2 ( Cl -C 4 
alkyl) wherem ach f the ( Cl -C 4 alkyl) moi tiesinth foregoing gr ups may opttonaV to substituted wrt^ 
one substituent R9 selected from hydroxy, fluoro and (C,-C 2 alkoxy); 1 •wuwnwim 
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SS % 'V^T?' E?^ alkyl)l " U '°' br0m °- ^ hydroxy - W amino, nitro. 

SS^iSSS' ■ N( ^^'^ l » C i- c 2 alk y | ). -SCC,-C 4 ancyl). -SO(C,-C 4 alkyl). -SOrfC-C^Kyl -00(0,-0, 

SLS^l^^"^ fein "* ' (C '- Ce a,ky,) 3nd "A moieties 'in £ 

S 9 11l T yOP,,0nallyCOn,ain0ne rtwodou ble rtripl bonds and may optionally be ubstituted 
wrth one or two substrtuents independently selected from hydr xy, amino. C, -C 3 alkoxy dimethylamiTZS 

^^j^^sr*^ fluoro ' ch,oro ' c,_C3 ^ ^»^"^ 

ELSJl^^ Pyridy1, quinolyl ' pyra2inyl - ,uranyl ' b««ofuranyl. benzothiazolyl. 

°£ b8nZimidazo, V | - ind0| y- benzoxazolyl or cy^kylwnerein one or^o 

ently be replaced by an oxygen or sulfur atom or by NZ 4 wherein Z 4 is hydrogen. C,<: 4 alkj or benzyl and 
where.n each of the foregoing RS groups is substituted with from one to ^ourJubstituents wheVeZne to 
™ !*°LS s h ub f uen,s ^ be independently, from chloro. C r C 6 alkyl and -0(0,-0, alkyl) and 

one of said substrtuents may be selected from bromo. iodo. formyl. -CN, -CF a . -NO, -NH-> -NHfC-c/alkvn 

ac^f^^^^ 

each o the C, -C 4 alkyl and C, -C 6 alkyl moiet.es in the foregoing RS groups may optionally be substituted wrth 
acetyl 5 * inde P enden,| y selected f ™ fl"°ro. hydroxy, amino, methylamino. dimethylamino and 

R 10 is hydrogen, hydroxy, methoxy or fluoro; 
R 11 is hydrogen or C,-C 4 alkyl; and 

ri1 N „h p°7 9en> l U " ur ^(°r C < alky| ). -NC(=0)(C^ 2 alkyl). NC( =0)0(C 1 -C 2 alkyl) or CR13R14 wherein 
S a?3 m oil 6 f P endent| y selected '«>m hydrogen, trifluoromethyl and methyl with the exception that one 

oi h ,j and R^can be cyano; 

with the proviso ftat: (a) in the five membered rings of structures I. II and III. there can not be two double 
bonds adjacent to each other; and (b) when R4 is attached to nftrogen, it is not halo, cyano or nitre 
or a pharmaceutical^ acceptable salt of such compound. 

f?u C o ^rr d rr 0 ? n9 i OClaim1 ^ erein:Rl isC i- C e a, M. which mayoptionally be substituted v^onehydro^ 
■t?, I I 0r Cl " C4 alkoxy 9rou P ma V optionally contain one double or triple bond; and R2 is benzyl c-C. 

2 h ^ OP . ,i0nal ,! y C ° ntein 006 d0Uble or tri P' e b" 1 * wherein C,-C 6 alkyl and the phenyl moiety <rf 
sa!d benzyl may optionally be substituted with one fluoro, CF 3 . Cl -C 2 alkyl. C r C 2 alkoxy or chloro group. 

fT* 9 10 Cl t ir ? 1 Wh8rein: R3 iS m6,hyl ' ethyl> chloro or methoxv : 04 is ortrifluor- 

w2 «i ^ y ^ 09e h n '^ e,h . y, •• e ! ,y, • ° r E=G iS C= °" C=S: 06 is phenyl - P yridyl ' P yrimidyl *** is substituted 
wrth more than two substrtuents independently selected from C r C 4 alkyl. -O(C,-0 4 alkyl) (0,-C, alkvD-O-fC -C 

alky.), CF 3 . OCF 3 . -OHO, ( Cl -C 4 a.kyl)-OH. CN, C, F. Br, . andNO,. wnerein each of The £^CSSS-5 
groups may optionally contain one double or triple bond. " 811 4 ' ^ 

4 " rF^rT^ICV 0 1 ,^ Grein A iS N ' CH ° r CCH * ™y °P tional,y be substituted by fluoro. 

cnioro, cpg, -c 4 alkyl or -C 4 alkoxy. 

5. A compound according to claim 1 having the formula I. 

6. A compound according to claim 1 having the formula II. 
. A compound according to claim 1 having the formula III. 
. A compound according to claim 1 wherein F is NR 4 , 

. A compound according to claim 1 wherein F is CHR 4 . 

0. A compound according to claim 1 wherein F is nitrogen and is double bonded to E. 

1. A compound according to claim 1 wherein F is sulfur. 



3. 
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12. A compound according to claim 1 wher in E is carbon. 

13. A compound according to claim 1 wherein E is nitrogen. 

14. A compound according t claim 1 wher in E is NR 25 and R 25 is hydrogen, C,-C 4 alkyl or -CF 3 . 

15. A compound according to claim 1 lhat is selected from: 

2.5,6-trimethyl-7-(1-propylbutyl)-4-<2.4,6-trime^ 
W1^Mpropyl)-6-methyl-4-(2,4.6-tn™^^ 

9-(1^thylprcpyl)-2-methyW-(2,4,6-trimethylphenylamho)-7,9^ihydro-purin-8-one- 

1 -(1 -ethylpropyl)-6-methyl-4-(2,4.6-trimethylphenoxy)-1 ,3^ihydro-imidazo[4,5-c]pyridin-2-one- 

1 -(1 -ethylpropyl)-6-methyl-4-(2,4.6-trimethylphenoxy)-1 H-imidazo[4,5-c]pyridine- 

1-(1^thylpropyl)-3,6Klime%M-(2 > 4,6-t^^ 

1 -(1 -Gthylpropyl)-3,6-dimethyl-4-(2.4.6-trimethylphenylamino)-1 ,3-dihydro-imidaio[4,5-c]pyridin-2^one. 

16. A ^pharmaceutical composition comprising a compound or salt thereof as claimed in any preceding claim and a 
pharmaceutical^ acceptable diluent or carrier. ' 

17. A compound or salt as claimed in any of claims 1 to 15, or a composition thereof as claimed in claim 16, for use 
as a medicament. 

18. The use of a compound or salt as claimed in any of claims 1 to 15. or of a composition as claimed in claim 16. for 
he manufacture of a medicament for the treatment of (a) a disorder the treatment of which can be effected or 
facilitated by antagonizing CRF. including but not limited to disorders induced or facilitated by CRF. or (b) a disorder 
selected from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and 
allerg.es; generalized anxiety disorder; panic; phobias; obsessive<ompulsive disorder post-traumatic stress dis- 
order; hypertension; tachycardia; congestive heart failure; sleep disorders induced by stress; pain perception such 
as fibromyalgia; mood disorders such as depression, including major depression, single episode depression re- 
current depression, child abuse induced depression, and postpartum depression; dysthemia; bipolar disorders- 
cyclothym.a; fatigue syndrome; stress-induced headache; cancer; irritable bowel syndrome; Crohn's disease-' 
spastic colon; human immunodeficiency virus infections; neurodegenerative diseases such as Alzheimer's dis- 
ease Parkinson's disease and Huntington's disease; gastrointestinal disorders; eating disorders such as anorexia 
and bulimia nervosa; hemorrhagic stress; stress-induced psychotic episodes; euthyroid sick syndrome; syndrome 
of inappropriate antidiabetic hormone; obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal 
damage; excrtotoxc neuronal damage; epilepsy; stroke; ulcers; immune dysfunctions including stress induced 
immune dysfunctions; muscular spasms; urinary incontinence; senile dementia of the Alzheimer's type; muttiinfarct 
dementia; amyotrophic lateral sclerosis; chemical dependencies and addictions; drug and alcohol withdrawal 
symptoms; psychosocial dwarfism; and hypoglycemia in a mammal 
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Description 

This invention relates to beta-glycosyl C-Nucleoside compounds which are able to inhibit the growth of 
leukemic cells, according to the species defined in claim 1.. 
s Methods f r making N-Nucleosides similar to the C-Nucleosides, which are the subject of this 

invention, are well known and well practiced. These techniques basically involve fusing an appropriate 
sugar to an appropriate base to form the required compound. These techniques cannot be applied to C- 
Nucleosides because of the low reactivity of the carbon site when compared with the nitrogen site. 

To form C-Nucleosides, it has been found convenient to start with an appropriately substituted sugar 
'o moiety and "build" the desired base. However, known schemes for accomplishing this are difficult to 
follow and have only limited applicability because of the reagents used (see for example Gupta et al 
Abstract No. 40, 175 A. C. $; National meeting, Anaheim, California, March 13-17, 1978). Another procedure 
was also applied to the synthesis of 9-deazainosine in Lim etal., Tetrahedron Letters, Vol. 21, pp. 1013-1016 
(1980). However, this compound has been found to have essentially no antitumor activity. For comparison, 
*s this compound is included in Table 1 of the patent description showing relative inhibition activity for 
various inventive compounds (X=NH, R,=OH). A similar procedure was applied to synthesise 9- 
deazainosine according to Lim and Klein, Tetrahedron Letters, Vol. 22, pp. 25-28 (1981). This compound 
shows activity many orders of magnitude greater than 9-deazainosine as evidenced in Table 1. 

It is the object of the invention to supply further potent new beta-glycosyl C-nucleoside compounds 
20 which exhibit activity against leukemia. 

This object is solved by beta-glycosyl C-nucleoside compounds of the following formula: 

Beta-glycosyl C-Nucleoside compounds of the formula 



25 



30 




35 

wherein 

X is S or O 

R 6 

/ 

40 Ri is N , or SR 8 , or OR ff 

\ 

R 7 

wherein R 6 , R 7 and R 8 are independently selected from H or alkyl of 1 to 6 carbon atoms; or 
45 R 2 is H, 

R 3 is OH, 
R 4 is OH, 
R s is OH or H, 
R's is H. 

so Further subclaims 2 — 5 refer to especially useful compounds. 

The beta-glycosyl C-nucleoside compounds of the present invention have been shown to have anti- 
leukemic activity using usual techniques of the art The results of these tests were summarized in Table 1 . In 
addition, in vivo antitumor activity has been shown as summarized in Table 2. It is noted that the first 
compound in Table 1 is the compound reported in Lim et al (supra). This compound shows a lack of activity. 

55 Similar tests were also run on certain alpha-glycosyl nucleosides analogous to the inventive beta-glycosyl 
compounds, however these were found to be without activity. 

The following preparative examples illustrate the presently preferred method of synthesizing the 
compounds of the present invention. (By lower alkyls is meant straight or branched alkyls of up to 6 carbon 
atoms.) 

so The invention therefor relates also to a method as claimed in claim 6 
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Preparative Example for Thieno {3,2-dMand Furo {3,2-d)) Pvrimidine Adenosine Analogs 



to 



75 
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45 



OH 
MsCi. 



o oO 



c> o ^ 



3-M9thanesulfon^ 

Hydrolysis of 24 g (47 mmol) of dimethylamino acrylonitrile (D as described oreviou.slv affnrHoH «,« 
corresponding crude 2-formyl acetonitrile derivative ©.Without puriSatton^ 
chloroform containing 8.30 ml of triethylamine and treated dropwise with I . solSn Tofil m ^mm^ 
of methanesulfonyl chloride in 160 ml of chloroform at 0°C with eS 



£ -isomer 




0L - isomer 



T ? «1^M1^"2T , ^£l nd a ' ) D - ri "o^ranosyl).3-amino-2-cyanothiophene ® and ® 
w^Jhhoh ? intermediate ® (20 g, obtained from the previous step) in 430 ml of absolute ethanol 

was added acetylthioaceton.tr.le (8 g, 70 mmole). The reaction mixture was heated to reflux under N s for 7 

Smf-rM^HTh t0 d ^ esS in ^t" 0 - 7,19 residue was Partitioned between chloroform and water 
(300 ml each) and the organic layer washed again with water. The chloroform solution was then dried over 

% 8 9 ^ a P° rated to ^ness vacuo. The residue containing the a-fj-anomeric 

El?- #? 80 ® W3S P V"I' e 1 d by C0lumn chro ™tography on silica gel (Toluene) to give 5.6 g (24.5% 
tram 0) in the previous step) of the 3-amino-2-cyanothiophene 0-C-nucleoside © and 2.5 g (1 1 % from CD) of 

2L C « + r ff P °"? m - 9 a "S'M U ^L e ° Side ®- Both were obtained as syrup. Their structure was confirmed by 
elemental analysis and NMR spectroscopy. y 



so 



55 



CN 



NH 2 
N 



7-(2' 3'^-lsopropyMene-5'^-tri>l-B-r^ribofuranosyl)^amino-thieno(3,2-d)pyrimidine ®. 
, »aa m • " ? f ® 1 2 S ' 2 - 2 mmo ° in 30 m ' of absolute ethanol was heated to reflux and to this was 
60 S^ rZlZT- P ° rt,0nS 7 » ° f formami *"e acetate (67 mmol) over a period of 7 days. The solvent was 
w^hl^LT "I ™ u ° and tne f^"* extracted with chloroform. The chloroform solution was then 
22* "* d ^ ° ver ? nhydrous sodium sulfate and evaporated to dryness. The crude materia" 
Sed thi?n !l P ^? ed ^ ~ um " ^^'"etography on silica gel (chloroform-methanol: 20/1 , to give me 
blocked th.en (3, 3-d) pynm.dme ® (1.01 g, 80% from ®) as a foam. The structure was confirmed bv 
ss elemental analysis and NMR spectroscopy. connrmeo Dy 
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7-{(3-D-ribofuranosyl-4-amino-thieno(3,2-d)pyrimidine ® (claim 2) 

A mixture of the blocked C-nucieoside ® (200 mg r 0.35 mmol) and 4 ml of a 12% solution of hydrogen 
chloride in methanol was stirred at room temperature for 10 minutes. Diethylether (15 ml) was then 
gradually added to precipitate ® as an amorphous solid which slowly crystallizes. Filtration and washing 
with diethylether finally affords 98 mg (85%) of ® as a dihydrochloride salt m.p. 154-155°C. 

Elemental Analysis Calculated for: C: 37.08; H: 4.24; N: 11.79; S: 8.99; CI: 19.90. 

Found: C: 37.74; H: 4.17; N: 11.89; S: 9.30; CI: 20.40. 

The structure was also confirmed by NMR spectroscopy. 

The furo (3,2-cO pyrimidine compounds are prepared in an analogous manner, as shown by the 
following reaction scheme when compared with this preparative example. 
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By utilization of the general procedure {J. Am. Chem. Soc., 1981 (103 pp 932-933)) for conversion of 
ribonucleosides to 2'-deoxynucieosides the following 

7-(2'-Deoxy-p-D-ribofuranosyl)-4-amino-thieno(3 r 2-d)pyrimidine {claim 3) 
7-(2'-Deoxy-p-D-ribofuranosyl)-4-amino-furo{3,2-d)pyrimidine (claim 5) 



Preparation of thieno (3,2-d) pyrimidine C-nucieoside derivatives 
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©{-isomer 

4-(2',3'^-lsopropylidene-5'^-trityl-B-(and -) D-ribofuranosyl)-3-amino-2-carboxamido-thiophene © and <S> 
To a suspension or3-mesyloxy acetonitrile © (6 g, 10.7 mmol, prepared by the method above 
described) in 180 ml of absolute ethanol was added mercaptocetamide {1.5 g, 16.4 mmol) and anhydrous 
sodium carbonate (1 .7 g, 1 6.03 mmol). The reaction mixture was heated to reflux with stirring for 18 hours 
under a nitrogen atmosphere, allowed to cool to room temperature and- filtered. The filtrate was 
evaporated to dryness in vacuo and the residue containing the isomers © and ® chromatographed on a 
cokimn of silica gel with toluene-ethyl acetate (20:1). This separation afforded pure 3-amino-2- 
carboxamido-B-isomer ® as a foam (2.62 g, 40% from ® and the pure a-isomer ® also a foam (2.94 g, 45% 
trom ®). The structure of each was confirmed by elemental analysis and NMR spectroscopy. 
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CNH-j 



/ ir 



CH(OEt) 3 



O 0 



Molecular Sieve 4A 
95° C, 24 hrs 



Tr 
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7-(2V3'-0-lsopropylidene^ , ^-trityl-p-D-ribofuranosylWH^oxo-thieno(3,2.d)^^ 

To a suspension of 3-amino-2-carboxamido-thiophene ® (3.5 g, 6.29 mmol) in 20 ml of 
triethylorthoformate was added 1 g of finely ground molecular sieve (4A). The reaction mixture was heated 
at 95°C and stirred for 24 hours. After cooling to room temperature, it was filtered and to the clear filtrate 
was added 10 ml of petroleum ether (40-60°C) to precipitate compound ® as a solid. This was collected by 
filtration, pressed into a cake, washed with petroleum ether and dried in vacuo. This procedure afforded ® 
(2 g, 56%) as a white powder, mp 128-130°C. 
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The structure was confirmed by elemental analysis and by NMR spectroscopy. 



6% HCl/MeOH 
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Thieno [3,2-d] pyrimidine 
analog of INOSINE 
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7-(p-D-Ribofuranosyl)-3H-4-oxo-thieno(3,2-d)pyrimidine monohydrochioride ® 

A mixture of compound ® {5.8 g, 10.24 mmdl) in 50 ml of a 6% solution of hydrogen chloride in 
methanol was stirred at 20°C for 20 minutes and 120 ml of diethyl ether was then added to gradually form a 
white precipitate. After one hour, the crystalline C-nucleoside monohydrochloride ® was filtered and 
washed with ether to give 2.56 g (88%) of the desired product mp 211-214°C. 

Anal. Calcd: C: 41.19, H: 4.08, N: 8.73, S: 9.99 

Found: C: 41.59, H: 4.10, N: 8.65, S: 9.85 

Structure was confirmed by NMR spectroscopy 
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7-{2^3^5'-t^i^-acetyl-^r>ribofuranosyl)-3H-4-oxo-thieno(3 # 2-d>pyrimidine® 

To a solution of compound ® (1.5 g, 5.28 mmol) in anhydrous pyridine (5 ml) was added acetic 
anhydride (5 ml) at 0°C. After one hour the mixture was partitioned between chloroform (100 ml) and water 
(100 ml). The organic layer was washed with water (100 ml), dried over anhydrous Na 2 S0 4 and evaporated 
to dryness/n vacuo. The residue containing ® was purified by chromatography on a silica gel column with 
chloroform-methanol (40:1) to give 1.61 g (75%) of the triacetate® as a colorless syrup. The structure was 
confirmed by elemental analysis and NMR spectroscopy. 
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Thieno [3,2-d] pyrimidine 
analog of Thioniosine 
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7-(2',3',5'-Tri-0-acetyl-p-D-ribofuranosyl)-3H-4-thiono-thieno(3 / 2-d)pyrimidine® 

To a solution of ® (3 g, 7.31 mmol) in 40 ml of dry dioxane heated to reflux was added 3 g of 
phosphorous pentasulfide in portions (200 mg each) over a period of 1.5 hours. Heating was continued 
until thin layer chromatography (chloroform/methanol: 10/1) indicated that the r action was completed. 
The solvent was removed in vacuo and the residue containing ® was purified by chromatography on a 
column of silica gel (chloroform/methanol: 20/1) to give the thieno-pyrimidin thione ® in pure f rm 
{2.62 g, 84%) as a foam. 

The structure was confirmed by NMR spectroscopy. 
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to y-fP-D-ribofuranosyl^SH^-thiono-thienofa^-dlpyrimidine® 

A solution of triacetate ® {2.02 g, 4.74 mmol) in 40 ml of 0.1 N sodium methoxide in methanol was 
stirred at 20°C for 1 hour. The final solution was neutralized with IRC — 50 (H+) ion exchange resin, filtered, 
and the filtrate evaporated to dryness in vacuo. The residue was dissolved in water and the aqueous 
solution washed with chloroform. The aqueous layer was lyophilized to give 1.36 g (95%) of pure 7-(P-D- 
/5 ribofuranosyl)-3H-4-thiono-thieno(3,2-d)pyrimidine (ft) as a powder. 
The structure was confirmed by NMR spectroscopy 



7-(p-D-RibofuranosyI)-4-methylthio-thieno(3 # 2-d)pyrimidine® 

To a solution of triacetate ® {350 mg, 0.82 mmol) in a mixture of 3 ml of methanol and 3.3 ml of methyl 
iodide was added 10 ml of 0.1 N aqueous sodium hydroxide and the reaction mixture was stirred at room 
35 temperature for one hour. During this period, the product desired (§) precipitated. This was collected by 
filtration, washed with methanol then chloroform to afford 255 mg (98%) of 7-(p-D-ribofuranosyl)-4- 
methylthio-thieno{3,2-d)pyrimidine(l2) as a crystalline (white needles) material. One recrystallization from 
boiling methanol afforded the analytical sample. 

mp 226-228°C, 

40 Anal Calcd: C: 45.84, H: 4.48, N: 8.90, S:20.39 
Found: C: 45.89, H: 4.51, N: 8.88, S: 20.25 

The structure was confirmed by NMR spectroscopy. 
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TABLE 1 

In vitro activity (IDgo's in ug/ml) f C-nucl osides in mouse and human leuk mic cell lines 




R 4 *5 
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P— 815 
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CCRF — CEM 


HL— 60 


X=NH 














R 2 =H 


R,=OH, R 2 =H 


>10(0%) 
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R 8 '=H 


R,=NH S , R 2 =H 


0.001 


0.0008 
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0.0008 
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R,=OH, R 2 =H 


2.5 
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R 2 =H 














R-i = SH # Rj = H 
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R^SMe, R 2 =H 
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Ri=NH 2 , R 2 =H 
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0.0005 


0.0005 


R 5 '=H 
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TABLE 2 

In vivo activity of C-nuc!eosides in mice 



C-nucieoside 


Line 


Schedule (MG/KG) @ Dose 


% ILS 


X=NH 


L— 1210/O 


QD x 5 f D 1 @ 0.5 


9.1 


Ri=NH 2 , R 2 =H 


L— 1210/0 


Q4D x 3, D, @ 0.25 


17.0 


R 3 =R 4 =R 5 =:OH 

R S '=H 


L — 1210/MP 


Q4D x 3, D t @ 0.4 


71.8 




P— 815/ARAC 


Q4D x3,D,@ 0.7 


30.8 




P— 815/ARAC 


Q4D X3, D,@ 0.4 


19.8 


X=S 








Ri = SCH3 # R2— H 


P— 815/0 


QD x 2/Q2D x 3 @ 60 


71.4 


R3 = R4 = Ri$ = OH 


P— 815/0 


Q4D x 4, D, @ 40 


56.3 


R 5 '=H 









40 Claims 

1. Beta-glycosyl C-nucleoside compound of the formula 

9i 
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wherein 

X is S or 0 



/ 



Re 



R, is N , or SRb. or OR 8 
\ 

Rr 

65 wherein R 6 , R 7 and R 8 are ind pendently selected from H or alky! of 1 to 6 carbon atoms; or 
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R 2 is H, 
R 3 is OH, 
R 4 is OH, 
R 5 is OH or H, 
R's is H. 

2. The compound of claim 1 designated 7-(p-0-Ribofuranosyl)^amino-thieno(3,2-cOpyrimidine. 

3. The compound of claim 1 designated 7-(2'Deoxy-P-0-ribofuranosylM-amino-thieno(3,2- 
cOpyrimidine. 

4. The compound of claim 1 designated 7-(p-£>-Ribofuranosyl)-4-amino-furo|3,2-tf)pyrimidine. 

5. The compound of claim 1 designated 7-{2'Deoxy-p-D-ribofuranosyl)-4-amino-furo(3,2-c0pYrimidine. 

6. In a method for preparing the beta-glycosyl C-nucleoside compound of one of the proceeding 
claims, the steps of 

(a) providing a blocked sugar p-ribofuranosyl C-giycoside substituted by p-dimethylaminoacryionitrile; 

(b) hydrolyzing the dimethylamino group to a hydroxyl group under conditions which do not effect the 
blocking groups; 

(c) forming a five membered heterocyclic ring either by reaction of said hydroxyl group with N-alkyl- or 
aminoacetonitrile followed by a ring closure, or by mesylation of said hydroxyl group substituting the 
mesyl group for an oxygen or sulfur containing group suitable to effect ring closure; 

(d) separating alpha and beta isomers; 

(e) forming a pyrimidine ring fused with said five-membered ring, from the beta isomer; and 

(f) unblocking the sugar. 

PatentansprQche 

1. Beta-Glykosyl C-Nukfeosid-Verbindung mit der Forme! 



wobei R e , R 7 und R 8 unabhangig ausgewahlt ist aus H oder einem Afkyl mit 1 bis 6 Kohlenstoffatomen; oder 
wobei 

R 2 H ist, 

R 3 OH ist, 

R 4 OH ist, 

R 5 OH or H ist, 

R's H ist. 

2. Substanz nach Anspruch 1, namlich 7-(P-D-Ribofuranosyl)-4-amino-thieno(3 r 2-c/)pyrimidin. 

3. Substanz nach Anspruch 1, n§mlich 7-(2'Desoxy-p-0-ribofuranosyl)-4-amino-thieno(3,2-tf)pYrimidin. 

4. Substanz nach Anspruch 1, namlich 7-(p-Z?-Ribofuranosyl)-4-amino-furo(3,2-rf)pyrimidin. 

5. Substanz nach Anspruch 1, namlich 7-(2'Desoxy-p-£?-ribofuranosyl)-4-amino-furo(3,2-c/)pyrimidin. 

6. In einem Verfahren zur Herstellung der P-Giykosyl C-Nucleosid-Substanz nach einem der vorherigen 
Anspruche, mit den Schritten 

(a) Liefern eines mit Schutzgruppen versehenen ("blocked") Zukker-p-Ribofuranosyl-C-Glykosides, das 
durch P-Dimethylaminoacrylonitril substituiert ist; 

(b) Hydrolisieren der Dimethylamino-Gruppe zu einer Hydroxyl-Gruppe unter Bedingungen, die die mit 
Schutzgruppen versehenen Gruppen nicht angreifen; 

(c) Bifden ein s funfgliedrigen h terocyclisch n Ringes ntweder durch di Reaktion der Hydroxyl- 
Grupp mit N-AIkyl- oder Aminoacetonitril gefolgt durch einen RingschluS, d r durch Mesylati n der 




wobei 



X S oder 0 ist 



Re 

/ 

Rt N, oder SR 8 , oder 0R 8 ist, 



\ 

Rr 
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besagt n Hydroxyl-Gruppe, indem die Mesyl-Grupp an die Stelle von iner Sauerstoff oder Schwefel 
enthaftenden Gruppe trrtt, die ge ignet ist, einen RingschluG zu bewirk n. 

(d) Auftrennen der Alpha- und Beta-lsomere. 

(e) Bilden eines Pyrimidinringes, der mit dem ftinfgliedrigen Ring verschmolzen ist, aus dem Beta- 
5 Isomer und 

(f) Entfernen der Schutzgruppen ("unblocking") vom Zucker. 

Revendications 

10 1. Compose de type beta-glycosyl C-nucleoside, de formule 



15 



20 




^ R5 

dans laquelle 
25 X est S ou 0 

Re 

/ 

est N, ou SR 8 , ou OR 8 
\ 



ou Re, R 7 , R 8 sont choisis independamment parmi H ou un alkyle de 1 a 6 atomes de carbone; ou 
R 2 est H, 
R 3 est OH, 
35 R 4 est OH, 

R s est OH ou H, 
R's est H. 

2. Compose suivant la revendication 1, qui est la 7-((3-0-ribofuranosyl)-4~amino-thieno(3,2- 
olpyrimidine. 

40 3. Compose suivant ia revendication 1, qui est la 7-(2'd6oxy-p-D-ribofuranosyl)-4-amino-thieno{3,2- 
oOpyrimidine. 

4. Compose suivant la revendication 1, qui est la 7-((3-D-ribofuranosyl)-4-amino-furo(3,2-c0pyrimidine. 

5. Compose* suivant la revendication 1, qui est fa 7-<2'deoxY-p-0-ribofuranosyl)-4-amino-furo(3,2- 
cOpyrimfdine. 

45 6. Dans un procede* pour la preparation du compose* beta-glycosyl C-nucl6oside suivant Tune des 
revendications pr6c&dentes, les operation de 

(a) prepartion d'un sucre bloque de type P-ribofuranosyl C-glycoside substitue par (3-dimithylamino- 
acrylonitrlle; 

(b) hydrolyse du groupe dim&hylamino en un groupe hydroxyle dans des conditions qui n'affectent 
so pas les groupes de blocage; 

(c) formation d'un anneau heteVocyclique a cinq elements, par reaction dudit groupe hydroxyle avec un 
groupe N-alkyl- ou aminoac6tonitrile suivie par une fermeture du cycle, ou bien par m§sylation dudit 
groupe hydroxyle substituant le groupe mesyle a la place d'un groupe con tenant de i'oxygene ou du 
soufre, de maniere a effecteur la fermeture du cycle; 

55 (d) separation des isomeres alpha et beta; 

(e) formation d'un anneau pyrimidine fusionne avec ledit anneau a cinq elements a partir de I'isomere 
bete; et 

(f) Elimination du blocage du sucre. 
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